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ABSTRACT 
An evaluation of electronic waste (e-waste) management in Ba-
Phalaborwa Local Municipality was undertaken in this study. The aim of 
the study was to evaluate the electronic waste management practices 
such as generation, storage, collection, transportation and disposal in Ba-
Phalaborwa Local Municipality. This was achieved through questionnaires 
distributed to residents in Namakgale and Phalaborwa residential areas, 
structured interviews with municipal workers under the Environmental 
Health Division and observation in the landfill site and collection points 
were also used in gathering information on the electronic waste 
management.  
In the study it was found that a wide range of electronic waste is 
generated and lighting equipment, small household equipment and ICT 
equipment are disposed of in large numbers in the study area. The 
municipality is responsible for waste management in the study area. 
Electronic waste generated is stored, collected and disposed together with 
all other domestic waste in the area. No segregation or recycling at 
household level was evident.  
It was also found that the municipality does not have a formal relationship 
with electronic waste recycling companies to eliminate the flow of 
electronic waste from households to the landfill site. A lack of own 
regulatory and by-laws on electronic waste was noted and seemed to be 
one of the challenges the municipality is facing. The findings highlighted 
the low level of community awareness regarding electronic waste. The 
study concluded that there is a lack or absence of good management of 
electronic waste storage, collection, transportation in the Ba-Phalaborwa 
Local Municipality.  
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From the study, it is recommended that there is a need for meaningful 
community awareness, environmental education, formulation of by-laws 
and formal recycling projects for effective electronic waste in Ba-
Phalaborwa Local Municipality. 
KEYWORDS 
Community awareness, Electronic waste, Electrical and Electronic 
Equipment, Environmental education, Recycling, Waste Electrical and 
Electronic Equipment, Waste management. 
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CHAPTER 1: INTRODUCTION 
1.1 BACKGROUND OF THE RESEARCH 
There are many definitions of the terms "waste" and "waste management" 
respectively. Waste is an undesirable or superfluous by-product, emission 
or residue of any process or activity which has been discarded, 
accumulated or been stored for the purpose of discarding or processing." 
It may be gaseous, liquid or solid or any combination thereof and may 
originate from a residential, commercial or industrial area (DEAT, 2009). 
According to Van Linde and Feris (2010) waste means any substance that 
is surplus unwanted, rejected, discarded, abandoned or disposed which 
the owner has no further use of. There are different types of waste such as 
agricultural waste, construction waste, general household waste, garden 
waste, waste tyres, radioactive waste, medical waste, electronic waste, 
industrial waste, commercial waste and many more (DEA, 2009).   
Waste management is the  collection, storage, prevention, transportation, 
treatment and disposal of garbage, sewage, and other waste products 
(DEA, 2010). Waste management encompasses management of all 
processes and resources for proper handling of waste materials, from 
maintenance of waste transport trucks and dumping facilities to 
compliance with health codes and environmental regulations (Business 
dictionary, 2012). 
 
Over the past three decades electronic technologies have been gradually 
incorporated into almost every task performed every day, worldwide 
(Malhotra, 2011). The reliance on electronic technologies makes it 
impossible to imagine a world without computers, television, cell phones or 
the internet (Malhotra, 2011). Daily interaction with electronics, no matter 
how slight, is simply an unavoidable reality (Bhuie et al., 2004). The 
electronic revolution has rewarded the society with endless possibilities to 
improve lives and explore new frontiers and some of these products are 
now considered a necessity in people’s daily lives. Although technological 
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progress serves to better the world that people live in, the question of how 
to manage these products once they reach the end of their life cycle 
electronic waste remains (Malhotra, 2011; Widmer & Lombard, 2005; 
Sushant et al., 2010). 
 
Widmer et al. (2005) define electronic waste as a generic term embracing 
various forms of electronic and electrical equipment that have ceased to 
be of any value to their owners. Kozlan (2010) defines it as a trash 
accumulated from old electronics, appliances and gadgets, everything 
from video home systems to broken blenders and old cell phones. Finlay 
and Liechti (2008) state that electronic waste comprises of waste 
generated from used electronic devices and household appliances which 
are not fit for their original intended use. Electronic waste is also known as 
e-waste or waste electronic and electrical equipment (WEEE) (Ramzy et al, 
2008; Sushant et al., 2010). E-waste is a very popular but informal name for 
electronic waste (Sushant et al., 2010). 
There are different categories of electronic waste such as large household 
appliances, small household appliances, information technology and 
telecommunications equipment, consumer equipment, lighting equipment, 
electrical and electronic tools, toys and leisure and sports equipment, 
medical devices, monitoring and control instruments and automatic 
dispensers (see Appendix 6) (EU, 2003; Chatterjee, 2008). Electronic 
waste is the fastest growing component of the municipal solid waste 
stream because people are upgrading their mobile phones, computers, 
television sets, audio equipment and printers more frequently than ever 
before (The Economist, 2005; Widmer et al., 2005; Morgan, 2006). 
Many South Africans have become aware of electronic waste, but a large 
percentage of people still do not know what to do with their electronic 
waste or what harm it can do to the environment and their health if not 
disposed in a proper manner (Van der Walt, 2009).  e-Waste Association 
of South Africa (eWASA) in 2008 estimates that white goods, consumer 
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electronics and IT equipment in South African homes amount to anything 
between one and two million tonnes, most of which will be likely to enter 
the waste stream in the next five to ten years. The survey also suggests 
that the top ten percent of households by income generate almost 80 000 
tonnes of electronic waste each year (Van der Walt, 2009). 
 
The electronics industry is the world's largest and fastest growing 
manufacturing industry (Bhuie et al., 2004; Widmer & Lombard, 2005; The 
Economist, 2005). Rapid growth, combined with rapid product 
obsolescence and discarded electronics is now the fastest growing waste 
element, accounting for eight per cent of all municipal waste in European 
Union (The Economist, 2005). Mobile phones and computers are causing 
the biggest problem because they are replaced most often (Widmer & 
Lombard, 2005).  
 
This study focuses on electronic waste management in Ba-Phalaborwa 
Local Municipality. Mopani District Report (2006) reported that Ba-
Phalaborwa Local Municipality has its own waste landfill site and that there 
are numerous illegal dumping sites that are utilized by the different 
communities and industries. Most of these illegal dumping sites are not 
protected; children and animals easily access them, posing a serious 
health risk to them. This is a reflection of poor waste management 
practices by the municipality. It is the responsibility of the Ba-Phalaborwa 
Local Municipality Council to ensure that there are appropriate and 
authorized waste disposal sites in the area.  
 
The local municipality has a responsibility to deal with waste removal in 
their areas of jurisdiction including electronic waste. Lack of electronic 
waste management might cause health problems because some 
electronic waste contain hazardous substances that are harmful to human 
beings and animals and might also have a negative impact on the water 
resources such as contamination of surface and ground water. 
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1.2 JUSTIFICATION / MOTIVATION OF THE STUDY 
Electronic waste is one of the fastest growing waste streams in the world 
including South Africa (Morgan, 2006; Widmer et al, 2005; Widmer & 
Lombard, 2005). South Africans have recently become aware of electronic 
waste, but there is still a large percentage of people who do not know what 
to do with their electronic waste or what harm it can do to the environment 
and their health if not disposed of in a proper manner (Van der Walt, 
2009). Environmental health problems are related to electronic waste 
mismanagement because most electronic waste contains hazardous 
substances such as barium, beryllium, lead and mercury (Birnbaun & 
Stakskal, 2003; Balch, 2006), that are harmful to human beings and 
animals and might also cause negative impacts on the water resources 
such as pollution of surface and ground water (Robinson, 2009). 
In South Africa, local municipalities are responsible for waste management 
including electronic waste and most of them, particularly the small 
municipalities, struggle with municipal waste management, not to mention 
electronic waste (Tembon, 2012).  Although South Africa has established 
a number of good waste management policies and legislative measures 
most municipalities still find it challenging to efficiently implement waste 
management strategies (Mnisi, 2008). This might mean that municipalities 
may also find it difficult to implement electronic waste management 
strategies in their municipalities (Tembon, 2012).  
Electronic waste has become an issue of concern for the municipalities. 
Due to greater affordability of new electrical and electronic equipment and 
technological advancements, it is easy to purchase rather than repair 
electrical and electronic equipment (Williams, 2005). Guerrero et al. (2013) 
implies that municipal waste management is still a challenge for the cities 
and towns around South Africa. This is mainly due to increasing 
generation of municipal waste and the burden imposed on the municipal 
budget as a result of high costs associated with its management. The 
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current electronic waste management practices in municipalities around 
Gauteng Province, especially Ekurhuleni Municipality, shows that there 
are a lot of inadequacies and negative impacts on the environment 
especially from electronic waste (Kamara, 2006). 
According to Mopani District Municipality Report (2006) Ba-Phalaborwa 
Local Municipality is a developing municipality under Mopani District that 
has active economic sectors such as mining, agriculture and tourism. The 
population in the town is growing rapidly due to the high employment rate 
in those sectors, especially in the mining sector (Mopani District 
Municipality Report, 2006). It is therefore from this background that this 
study set to evaluate electronic waste management in the developing 
municipality of Ba-Phalaborwa. 
 
1.3 RESEARCH PROBLEM 
The management of electronic waste has never been investigated in Ba-
Phalaborwa Local Municipality. A great amount of electronic waste is 
possibly generated in Ba-Phalaborwa Local Municipality since the local 
communities are modernizing and people also upgrading their electronic 
gadgets including mobile phones, computers, television sets and MP3 
players, personal computers, fax machines, photocopiers, scanners, and 
printers. Many people believe that it is expensive to repair some electronic 
equipment and cheaper to discard it (Van der Walt, 2009). 
This research was conducted in Ba-Phalaborwa Local Municipality to 
evaluate the electronic waste management practices in the municipality. 
The level of community awareness regarding electronic waste was 
evaluated and also recommendations on electronic waste management 
strategies that can be used to improve the state of electronic waste 
management are proposed. 
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1.4 RESEARCH QUESTIONS 
 What are the types of the electronic waste generated in Ba-
Phalaborwa Local Municipality? 
 What are the electronic waste management strategies in Ba-
Phalaborwa Local Municipality? 
 What is the level of community awareness regarding electronic 
waste in Ba-Phalaborwa Local Municipality? 
 
1.5 RESEARCH AIM AND OBJECTIVES 
1.5.1 Aim of the study 
The aim of this study was to evaluate electronic waste management in Ba-
Phalaborwa Local Municipality in Limpopo Province, South Africa. 
Electronic waste management practices such as electronic waste 
generation, storage, collection, transportation and disposal in Ba-
Phalaborwa Local Municipality have not been investigated and as such a 
study of this nature would help in understanding how smaller 
municipalities like Ba-Phalaborwa Local Municipality manage their 
electronic waste.  
1.5.2 Objectives of the study 
 To evaluate the electronic waste generation by households in Ba-
Phalaborwa Local Municipality. 
 To evaluate the electronic waste storage, collection, transportation 
and disposal in Ba-Phalaborwa Local Municipality. 
 To evaluate the level of community awareness on electronic waste. 
 To recommend waste management strategies that will improve the 
management of electronic waste in Ba-Phalaborwa Local 
Municipality. 
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1.6 DELINEATION OF THE STUDY 
The study took place in residential areas of Ba-Phalaborwa Local 
Municipality at Namakgale Township and Phalaborwa Town only and the 
researcher did not collect any data outside these two study areas. The 
researcher administered one questionnaire in each of the selected 
households. Interviews were conducted with municipal workers that are 
responsible for waste management only.  
 
1.7 OUTLINE OF THE DISSERTATION 
Chapter 1: INTRODUCTION- Provides the background to the electronic 
waste worldwide. It also provides the motivation of the study, research 
problem, the aim and objectives. It further provides the delineation of the 
study.  
Chapter 2: LITERATURE REVIEW- Focuses on a literature review of 
electronic waste. The classification, electronic waste growth in the world, 
composition, public health implications of electronic waste, international, 
national and local policies and legislation of electronic waste. The current 
management strategies of electronic waste are also discussed.  
Chapter 3: RESEARCH METHODOLOGY- Outlines a brief overview of 
the area, the research methodology used during the study, sampling 
methods, data collection, data analysis and limitation of the study. 
Chapter 4: RESEARCH RESULTS AND DISCUSSION- Provides the 
results of the study in the form of descriptive statistics and discussion. The 
results are presented and discussed in this chapter.  
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Chapter 5: CONCLUSION AND RECOMMENDATIONS- Summarise and 
make recommendations based on the findings of the study. 
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CHAPTER 2:  LITERATURE REVIEW 
2.1 INTRODUCTION 
Electronic waste is a generic term embracing various forms of electronic 
and electrical equipment that have ceased to be of any value to their 
owners (Puckett and Smith, 2002; Widmer et al., 2005; Cairns, 2005; 
Finlay and Liechti 2008; Sinha-Khetriwal et al., 2009).  Electronic waste is 
commonly known by the informal name “e-waste”, while other people 
prefer using the name waste electrical and electronic equipment (WEEE) 
(Ramzy et al, 2008; Sushant et al., 2010). Electronic waste comprises of 
discarded electronic appliances, of which computers and mobile 
telephones are disproportionately abundant because of their short lifespan 
(Bhuie et al., 2004; Cairns, 2005; Ramzy et al., 2008; Robinson, 2009; 
Sushant et al., 2010).  
Electronic waste, which includes consumer electronics and information 
technology is classified by international convention as hazardous waste, 
and is a growing global concern (Liu et al., 2008). The global production of 
electronic waste is estimated to be 20 to 25 million tonnes per year, with 
most e-waste being produced in Europe and the United States (Sinha-
Khetriwal et al., 2009; Robinson, 2009; Sushant et al., 2010). China, 
Eastern Europe and Latin America have been projected to become major 
electronic waste producers in the next ten years (Robinson, 2009). 
Electronic devices contain a mixture of materials, many of which are toxic 
and create serious problems if not handled properly. These toxic 
chemicals can be harmful to human beings, animals and the environment 
(Chatterjee, 2008; Townsend, 2011).  Hazardous chemicals that are found 
in the electronic waste can be barium, beryllium, lead, mercury, cadmium 
and many more (Townsend, 2011).   According to Ecroignard (2006) 
South Africa has been growing rapidly in the information and 
telecommunication technology area in the last decade. This means that 
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there is a growing threat of increased hazardous electronic waste 
generation (Ecroignard, 2006).  
2.2 CLASSIFICATION OF WASTE ELECTRICAL AND ELECTRONIC 
EQUIPMENT 
Waste electrical and electronic equipment is classified into ten categories 
namely: 
 Large household appliances 
Large cooling appliances  • Refrigerators • Freezers • Other large 
appliances used for refrigeration, conservation and storage of food • 
Washing machines • Clothes dryers • Dish washing machines • Cooking • 
Electric stoves • Electric hot plates • Microwaves • Other large appliances 
used for cooking and other processing of food • Electric heating 
appliances • Electric radiators • Other large appliances for heating rooms, 
beds, seating furniture • Electric fans • Air conditioner appliances • Other 
fanning, exhaust ventilation and conditioning equipment. 
 Small household appliances  
Vacuum cleaners • Carpet sweepers • Other appliances for cleaning • 
Appliances used for sewing, knitting, weaving and other processing for 
textiles • Irons and other appliances for ironing, mangling and other care of 
clothing • Toasters • Fryers • Grinders, coffee machines and equipment for 
opening or sealing containers or packages • Electric knives • Appliances 
for hair-cutting, hair drying, tooth brushing, shaving, massage and other 
body care appliances • Clocks, watches and equipment for the purpose of 
measuring, indicating or registering time • Scales. 
 IT and telecommunications equipment  
Centralized data processing:  • Mainframes  •  Minicomputers  •  Printer 
units • Personal computing: • Personal computers (CPU, mouse, screen 
and keyboard included) •  Laptop computers (CPU, mouse, screen and 
keyboard included)  • Notebook computers   • Notepad computers  •  
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Printers o Copying equipment  •  Electrical and electronic typewriters  •  
Pocket and desk calculators  •  Other products and equipment for the 
collection, storage, processing, presentation or communication of 
information • User terminals and systems • Facsimile • Telex • Telephones 
• Pay telephones • Cordless telephones • Cellular telephones • Answering 
systems • Other products or equipment of transmitting sound, images or 
other information by telecommunications.  
 Consumer equipment  
Radio sets • Television sets • Video cameras • Video recorders • Hi-fi 
recorders • Audio amplifiers • Musical instruments • And other products or 
equipment for the purpose of recording or reproducing sound or images, 
including signals or other technologies for the distribution of sound and 
image than by telecommunications. 
 Lighting equipment  
Luminaries for fluorescent lamps with the exception of luminaries in 
households • Straight fluorescent lamps • Compact fluorescent lamps • 
High intensity discharge lamps, including pressure sodium lamps and 
metal halide lamps • Low-pressure sodium lamps • Other lighting or 
equipment for the purpose of spreading or controlling light with the 
exception of filament bulbs.  
 Electrical and electronic tools  
Drills • Saws • Sewing machines • Equipment for turning, milling, sanding, 
grinding, sawing, cutting, shearing, drilling, making holes, punching, 
folding, bending or similar processing of wood, metal and other materials • 
Tools for riveting, nailing or screwing or removing rivets, nails, screws or 
similar uses 73 • Tools for welding, soldering or similar use • Equipment 
for spraying, spreading, dispersing or other treatment of liquid or gaseous 
substances by other means • Tools for mowing or other gardening 
activities.  
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 Toys, leisure and sports equipment  
Electric trains or car racing sets • Hand-held video game consoles • Video 
games • Computers for biking, diving, running, rowing, etc. • Sports 
equipment with electric or electronic components • Coin slot machines.  
 Medical devices  
Radiotherapy equipment • Cardiology • Dialysis • Pulmonary ventilators • 
Nuclear medicine • Laboratory equipment for in-vitro diagnosis • Analyzers 
• Freezers • Fertilization tests • Other appliances for detecting, preventing, 
monitoring, treating, alleviating illness, injury or disability.  
 Monitoring and control instruments  
Smoke detector • Heating regulators • Thermostats • Measuring, weighing 
or adjusting appliances for household or as laboratory equipment • Other 
monitoring and control instruments used in industrial installations (e.g. in 
control panels). 
 Automatic dispensers  
Automatic dispensers for hot drinks • Automatic dispensers for hot or cold 
bottles or cans • Automatic dispensers for solid products • Automatic 
dispensers for money • All appliances, which deliver automatically all kind 
of products. 
 
2.3 ELECTRONIC WASTE GROWTH IN THE WORLD 
 
Electronic waste is the most rapidly growing waste stream problem in the 
world (Puckett & Smith, 2002; Cairns, 2005; UNEP, 2006; Sinha-Khetriwal 
et al., 2009). The increasing market penetration in developing countries, 
replacement market in developed countries and high obsolescence rate 
make electronic waste one of the fastest growing waste streams (Cairns, 
2005). The increasing obsolescence rate of electronic products also adds 
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to the massive importation of used electronic products by developing 
countries (Ramachandra & Saira, 2004).  
 
According to UNEP (2006) approximately 20 to 50 million metric tonnes of 
electronic waste are generated worldwide every year, comprising more 
than five per cent of all municipal solid waste and in developed countries, 
more electronic waste are produced than any other countries in the world 
(Ramzy et al., 2008; Robinson, 2009; Sushant et al., 2010). It was also 
found that Europeans produce electronic waste at a rate of 14 kg per 
person per year (Goosey, 2004), making a total annual electronic waste 
production of 5.5 million tonnes per year (Huisman & Magalini, 2007; 
Sinha-Khetriwal et al., 2009). Switzerland produces 9 kg per person per 
year (Sinha-Khetriwal et al., 2005; Huisman & Magalini, 2007). The United 
States produced 2.63 million tonnes of electronic waste in 2005 (Cobbing, 
2008), while China produced 2.5 million tonnes (Liu et al., 2008).  
 
According to a Greenpeace Report (2008) India has generated 380,000 
tonnes of electronic waste which is growing at the rate of fifteen per cent 
annually and was expected to cross the 800,000 tonnes mark by 2012 
(Ramachandra & Saira, 2004; UNEP, 2005). Developing countries are 
also expected to triple their electronic waste production by 2018 
(Greenpeace Report, 2008). A report released by the United Nations 
Environment Program in February 2010 revealed that developing nations 
such as China, India, South Africa and Morocco are experiencing a 
growing quantity of electronic waste issues with the rise in popularity of 
electronics (UNEP, 2010). 
  
The consequences could be damaging to public health and the local 
environment if not addressed correctly. Currently over 40 million tonnes of 
electronic waste is being generated globally per year. This rising figure 
has caused UN experts to warn countries that action must be taken to 
prevent disastrous consequences (Guinness, 2011). The rapid economic 
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growth, urbanization and the growing demand for consumer goods in 
China have induced significant consumption of electrical and electronic 
equipment such as cell phones, TV sets, computers, laptops (He et al., 
2006).  
 
According to 2009 statistics by the Chinese Home Appliance Association, 
China had 150 million refrigerators, 190 million washing machines, 320 
million TV sets and 640 million mobile phones in use (Shi & Wang, 2012). 
The report on the Basel Convention meeting revealed that China produced 
about 2.3 million tonnes of electronic waste domestically per year, ranking 
number two behind the USA with the annual electronic waste production of 
three million tonnes, these numbers have likely increased greatly due to 
greater average wealth and urbanization within China (Guinness, 2011; 
Shi & Wang, 2012). More electronic waste is expected to increase in 
developing countries in the wake of rapidly rising sales and aggressive 
marketing of mobile phones and other electronic appliances (Economic 
Information, 2012).  
 
According to Guinness (2011), electronic waste problem is becoming 
particularly serious in developing countries because of: 
 
 A lack of legislation and enforcement 
  A lack of controlled take-back systems 
 Informal sector rely on recycling 
 A lack of awareness by government, institutions and general public 
 Illegal importation of e-waste from developed countries often using 
false documentation 
 The increasing outsourcing of ICT from developed to developing 
countries.  
 
The Basel Action Network (BAN) noted that exporting electronic waste to 
developing countries exposes these countries to hazardous waste and 
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toxics, forcing them to choose between ‘‘poverty and poison’’ (BAN, 2005). 
This is more so because these countries are not using the appropriate 
technology for waste management (Yanez et al., 2002). The lack of any 
kind of electronic waste recycling in Nigeria and other developing 
countries means that these recyclables end up as the worst global 
examples of waste mismanagement (BAN, 2005).  
 
According to Yanez et al. (2002) the consequences of poor electronic 
waste disposal include: toxic materials entering the waste stream with no 
special precautions to avoid the known and documented adverse effects 
on the human health and the environment. Resources are wasted when 
economically valuable materials are dumped instead of recycled, and 
additional new resources are required to continue the manufacturing 
process and scarce land resources are being used in landfills to 
accommodate discarded waste. However, by reclaiming some of these 
materials and disposing of the recycling waste appropriately, the ultimate 
effect on the environment may be mitigated (Yanez et al., 2002). 
 
2.4 ELECTRONIC WASTE GROWTH IN SOUTH AFRICA 
In the last decade South Africa has seen growth in the Information 
communication technology area (Ecroignard, 2006). More South African 
citizens have personal computers and cell phones than ever before due to 
rapid technology change, low initial costs and decreased lifespan of 
electronic products (Puckett & Smith, 2002). The result of this is that the 
turnover time of electronic equipment has increased dramatically and 
electronic equipment is replaced within a short period of time. In office 
environments, computers, fax machines, printers, photocopiers and 
scanners often have a very short lifespan. It is estimated that several 
thousand tonnes of electronic waste is generated yearly by the corporate 
world in South Africa (UNEP, 2010). According to Finlay & Liechti (2008), 
electronic waste volume is expected to increase significantly in South 
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Africa in the near future. Yet the country faces challenges at the level of 
consumer awareness, collection, recycling processes, and the disposal of 
electronic waste, amongst others (Finlay & Liechti, 2008). 
Ba-Phalaborwa Local Municipality is one of the municipalities under 
Mopani District in Limpopo Province that has indicated a serious challenge 
of electronic waste generation growth due to the upgrade of information 
technology and telecommunication, consumer equipment, lighting 
equipment and electrical and electronic tools (Mopani District Report, 
2006). According to the Mopani District Report (2006), electronic waste in 
Ba-Phalaborwa Local Municipality continues to grow due to population and 
business growth. Population is rapidly growing and even many businesses 
are growing rapidly, resulting in improvement in the economic status of the 
people (statssa, 2008). The existence of mining companies in the area 
also contributes to the growth of electronic waste generation. Foskor and 
Palabora Mining Company are the main mining companies in the area. 
These mining companies own a lot of electrical and electronic equipment 
and heavy machinery that uses electricity (Mopani District Report, 2009). 
 
2.5 COMPOSITION OF ELECTRONIC WASTE 
Electrical and electronic equipment (EEE) can contain a large number of 
hazardous substances, including heavy metals such as nickel, mercury, 
cadmium and lead, flame retardants such as pentabromophenol, 
polybrominated diphenyl ethers (PBDEs) and tetrabromobisphenol-A 
(TBBPA), (Robinson, 2009). Due to the presence of these substances, 
electronic waste is generally classified as hazardous waste, which if 
inappropriately managed, may pose significant human and environmental 
health risks (Robinson, 2009; DEA, 2012).  
Electrical and electronic equipment can present risks when they reach the 
end of their useful life (Cairns, 2005). The list of hazardous materials is 
quite extensive. Some are found in much greater concentrations per unit 
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than the others such as lead, mercury and cadmium though when viewed 
in terms of total waste volume produced, even the smallest amount of any 
hazardous substances can be compounded to lethal levels (SVTC, 2004). 
 
2.6 ELECTRONIC WASTE AND PUBLIC HEALTH IMPLICATIONS 
 
Concern over electronic waste as an environmental and human health 
problem is demonstrated by its unique toxic properties and unprecedented 
introduction into a municipal solid waste stream that is not fully capable of 
properly managing e-waste (Wagner, 2009). An increase in the volume 
and quality of electronic waste being generated is only one of the many 
concerns surrounding the problem (SVTC, 2004). Adverse health effects 
on people from contact with hazardous wastes may involve any organ 
system, depending on the specific chemicals, the extent of exposure, the 
characteristics of the exposed individual (age, sex, body weight, genetic 
makeup, immunological status), the metabolism of the chemicals involved, 
weather conditions, and the presence or absence of confounding variables 
such as other diseases (Asente-Duah et al., 1992). 
 
Certain hazardous compounds, specifically heavy metals and halogenated 
compounds used in the manufacturing process present a substantial 
health threat (SVTC, 2004). The lead found in the glass of cathode-ray 
tubes (CRTs), lead acid batteries and in the soldering of printed circuit 
boards can cause extensive damage to the kidneys, the peripheral and 
central nervous system, reproductive system and endocrine system 
(SVTC, 2004). Designated as a probable carcinogen by the Environmental 
Protection Agency (EPA), lead can seriously impair a child’s neurological 
development and has long been recognized as a health hazard to children 
as is demonstrated by federal legislation banning lead in paint products 
beginning in 1971 (Ecroignard, 2004). CRTs can contain four to eight 
pounds of lead depending on their size and constitutes almost 40% of the 
lead found in landfills (SVTC, 2004).  
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2.6.1 Harmful substances found in electronic waste and their effects 
on human health 
Arsenic is a poisonous metallic element which is present in dust and 
soluble substances (Ecroignard, 2006; Townsend, 2011). Chronic 
exposure to arsenic can lead to various diseases of skin and decreases 
nerve conduction velocity and can cause lung cancer (Michele, 2002). 
Arsenic may also disrupt cell communication and interfere with the triggers 
that cause the cells to grow, possibly contributing to cardiovascular 
diseases, cancer and diabetes if someone is exposed to low doses 
(Ecroignard, 2006; Townsend, 2011). 
Barium is a metallic element that is used in sparkplugs, fluorescent lamps 
and in vacuum tubes. Being highly unstable in the pure form, it forms 
poisonous oxides when in contact with air (Davis, 1998). Short-term 
exposure to barium could lead to brain swelling, muscle weakness and 
damage to the heart, liver and spleen (Ecroignard, 2006, Townsend, 
2011). 
Beryllium is a divalent element which occurs naturally only in combination 
with other elements in minerals (Davis, 1998; Ecroignard, 2006; 
Townsend, 2011). Beryllium has been recently classified as a human 
carcinogen because exposure to it can cause lung cancer. The primary 
health concern is inhalation of beryllium dust, fumes or mist (Davis, 1998; 
Ecroignard, 2006; Townsend, 2011). People who are constantly exposed 
to beryllium even in small amounts develop the disease known as Chronic 
Beryllium Disease (beryllicosis) a disease which primarily affects the lungs 
(Michele, 2002). Studies done in America have also shown that people 
can develop beryllium disease even many years following the last 
exposure (Davis, 1998).  
Cadmium, is a heavy metal used in surface mounted microchip resistors, 
CRTs, semiconductors and rechargeable Ni-cd batteries (EMPA, 2009). It 
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accumulates in the body and has varying degrees of toxicity. Acute 
exposure to cadmium fumes causes flu-like symptoms of weakness, fever, 
headache, chills, sweating and muscular pain. The primary health risks of 
long-term exposure are lung cancer and kidney damage (Birnbaun & 
Stakskal, 2003; Balch, 2006). It is carcinogenic and long-term exposure 
leads to kidney and bone damage (Birnbaun, 2001). It also shows a 
danger of cumulative effects in the environment due to its acute and 
chronic toxicity (Birnbaun & Stakskal, 2003; Balch, 2006).  
Lead is the fifth most widely used metal after iron, aluminium, copper and 
zinc (Agarwal and Wankkhade, 2006). It is commonly used in the electrical 
and electronics industry in solder, lead-acid batteries, electronic 
components, cable sheathing and in the glass of CRTs (Agarwal and 
Wankkhade, 2006). Short-term exposure to high levels of lead can cause 
vomiting, diarrhoea, convulsions, coma or even death (Birnbaun & 
Stakskal, 2003; Balch, 2006). Lead is particularly dangerous for young 
children because it can damage nerves and causes brain and blood 
disorders (Birnbaun & Stakskal, 2003; Balch, 2006). 
Mercury is one of the most toxic yet widely used metals in the production 
of electrical and electronic applications (Birnbaun & Stakskal, 2003; Balch, 
2006). It is primarily used in the fluorescent lights, lamps, inside liquid 
crystal displays (LCDs), batteries, relays, wetted switched and position 
sensors. It is one of the most commonly used toxic heavy metals in EEE 
(Birnbaun & Stakskal, 2003; Balch, 2006; Pinto, 2008). When mercury is 
introduced to water either by improper disposal or landfill leaching, it is 
converted into methylmercury, which easily bio-accumulates in wildlife and 
aquatic species (Pinto, 2008). Subsequently, its concentration increases 
through each successive trophic level and can cause serious human 
health effects and foetal development (Pinto, 2008). 
Polychlorinated biphenyls (PCBs) are a class of organic  compounds  
used in a  variety of applications,   including  dielectric   fluids   for 
capacitors   and  transformers, heat  transfer fluids and  as  additives  in  
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adhesives  and plastics (Birnbaun, 2001). PCBs have  been  shown to  
cause  cancer  and  a  number  of  serious non-cancer  health  effects in 
humans  including effects on the immune system, reproductive system, 
nervous system, endocrine  system and other health effects. PCBs are 
persistent contaminants in the environment (EMPA, 2005). 
Polyvinyl  chloride  (PVC)  is  the  most widely used  plastic,  used  in 
everyday  electronics and appliances,   household  items and   pipe 
upholstery (Birnbaun, 2001; Birnbaun & Stakskal, 2003 ). PVC is 
hazardous because it contains up to 56% chlorine which when burned    
produces     large    quantities of hydrogen chloride gas, which combine 
with atmospheric moisture to form hydrochloric acid which when inhaled, 
leads to respiratory problems (Birnbaun, 2001; Birnbaun & Stakskal, 2003; 
Balch, 2006; Pinto, 2008).  Although these harmful substances represent a 
small percentage of the total material composition of WEEE by weight, 
once disposed they persist in the environment and are dangerous in even 
small doses (STVC, 2004). 
 
2.7 POLICIES AND LEGISLATION ON ELECTRONIC WASTE 
MANAGEMENT 
2.7.1 International policies and regulations 
Policies related to electronic waste management provide an institutional 
framework for implementation of electronic waste management strategies 
in developed countries. Countries in Europe and Japan have been the 
leaders in formulating policies for electronic waste, followed by their 
institutionalization and implementation (UNEP, 2011). The fundamental 
principle for development of electronic waste policies is based on the 
conceptual life cycle of EEE (UNEP, 2011).   
The major feature in any policy or regulation is the definition of electronic 
waste and the aspects in the life cycle which need to be regulated. If a 
section of the life cycle falls outside the geographical boundary of a 
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country, then the electronic waste is governed by international conventions 
such as the Basel Convention on Transboundary Movement of Hazardous 
Waste (UNEP, 2011). If all sections of the life cycle fall within the 
geographical boundary of a country then national policy or regulation drive 
the electronic waste management (UNEP, 2011). 
 
In the United States of America, the residents of Colorado from July 2013 
are no longer allowed to dispose of their electronic waste in the household 
trash because Colorado landfills no longer accept electronic waste (Smith 
et al., 2013). The change of law is the result of the new law and the 
Electronic Recycling Jobs Act (Smith et al., 2013). Industries, most 
businesses, government agencies, institutions and schools already are 
subject to electronic waste disposal restrictions (Smith et al. (2013).  The 
law applies to TV sets, computers, printers, fax machines, laptops and 
notebooks, DVD players, VCRs and any video display device with a 
screen larger than four inches, radios, stereo equipment and video game 
consoles, telephones and motor vehicle components (Smith et al., 2013). 
 
Li et al. (2009) state that there is a need to develop and strengthen the 
legislation on electronic waste management in developing countries as the 
present laws do not provide sufficient coverage for electronic waste to be 
managed in an environmentally sound manner. It is recommended that the 
governments in many developing countries begin with developing a legal 
and regulatory framework which embodies clear regulatory instruments, 
adequate to control, monitor and enforce the collection, transportation, 
treatment, storage, recovery and disposal of electronic waste (Li et al., 
2009). 
 
According to Li et al. (2009) companies from the developed countries have 
been known to take advantage of the absence of environmental laws in 
the developing countries, leaving a trail of environmental destruction. 
Kibert (2004) state that it is necessary to have both an international law 
regime, and a compatible domestic law regime, to keep multi-national 
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corporations in compliance with environmental laws (Liu et al., 2009). The 
importance of establishing a regulated waste electronic and electrical 
equipment management framework has been widely recognized but 
progress with regard to legislation, the collecting system and the 
construction of formal recycling facilities is slow, especially in the 
developing countries (Liu et al., 2009). 
 
According to the Indian Ministry of Environment & Forests (MoEF) (2008) 
India has no specific environmental laws or guidelines for electronic waste. 
None of the existing environmental laws have any direct reference to 
electronic waste or refer to its handling as hazardous in nature (MoEF, 
2008). However several provisions of the laws may apply to various 
aspects of electronic wastes. Since electronic waste or its constituents fall 
under the category of hazardous and non-hazardous waste, they are 
covered under the purview of the Hazardous Waste Management Rules 
(MoEF, 2008). 
The European Union (EU) has the following directives governing e-waste 
management (Finlay & Liechti, 2008): 
 
• Directive on Waste Electrical and Electronic Equipment (known as 
WEEE Directive)  
• Directive on the Restriction of the Use of certain Hazardous 
Substances in Electrical and Electronic Equipment (known as RoHS 
Directive)  
The RoHS directive requires member states to ensure that new equipment 
put on the market does not contain lead, mercury, cadmium, hexavalent 
chromium, polybrominated biphenyls (PBB) or polybrominated diphenyl 
ethers (PBDE) (Finlay & Liechti, 2008). Many developed countries, most 
notably in the European Union, have taken steps to develop policy 
guidelines and legislation for developing electronic waste management 
systems and some of the most successful examples of these systems can 
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be found in countries like Switzerland and the Netherlands (Finlay & 
Liechti, 2008). 
South Africa is a signatory to the following conventions: The Basel 
Convention on the Control of Transboundary Movement of Hazardous 
Wastes, The Rotterdam Convention, The Stockholm Convention and the 
Montreal Protocol (UNEP, 2004; DEA, 2009).Some of these conventions 
are related to waste management because of their relation to hazardous 
substances but are not specific to electronic waste (UNEP, 2004; DEA, 
2009). The only convention which goes hand-in-hand with electronic waste 
is the Basel Convention on the Control of Transboundary Movements of 
Hazardous Wastes and their Disposal (UNEP, 2004). 
The Basel Convention on the Control of Transboundary Movements of 
Hazardous Wastes and their Disposal is an international treaty that was 
designed to reduce the movements of hazardous waste between nations, 
and specifically to prevent transfer of hazardous waste from developed to 
less developed countries (DEA, 2012). The convention is also intended to 
minimize the amount and toxicity of wastes generated, to ensure their 
environmentally sound management as closely as possible to the source 
of generation, and to assist less developed countries in environmentally 
sound management of the hazardous and other wastes they generate 
(Diktte, 2009). 
India, Lesotho, Mozambique, New Zealand, the Netherlands, Pakistan, 
Somalia, Singapore, South Africa, Switzerland, Turkey, Uganda,  the 
United State of America and many more countries are signatory to the 
Convention. Electronic waste is regarded as hazardous waste for 
purposes of this convention (Diktte, 2009). 
 
The Rotterdam Convention became legally binding for all its signatories in 
2004 (UNEP, 2004).The Rotterdam convention is a multilateral agreement 
that aims to promote shared responsibilities in relation to the international 
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trade of certain hazardous chemicals and to contribute to the 
environmentally sound use of those chemicals by facilitating exchange of 
information about their characteristics. The convention promotes open 
exchange of information and calls on exporters of hazardous chemicals to 
use proper labelling, include directions on safe handling, and inform 
purchasers of any known restrictions or bans (UNEP, 2004; FAO, 2004). 
 
2.7.2 South African legislation on waste 
The evolving system of international declarations, agreements and treaties 
has provided an important context for the evolution of South African 
environmental policy in general, and waste management policy in 
particular (Diktte, 2009). The Constitution of South Africa, 1996 (Act 108 of 
1996) (here in referred to as the Constitution) provides the foundation for 
environmental regulation and policy in South Africa. The right to 
environmental protection and to live in an environment that is not harmful 
to health or well-being is set out in the Bill of Rights (Section 24 of the 
Constitution). The Department of Environmental Affairs here referred to as 
DEA tries to fulfil and continue to fulfil these rights through the application 
of the National Environmental Management Acts, here referred to as 
NEMA, and any other Specific Environmental Management Acts (SEMAs) 
among other tools (DEA, 2012). 
Section 2 of the National Environmental Management Act, 1998 (Act No. 
107 of 1998), here referred to as NEMA, introduces a number of guiding 
principles into South African environmental legislation. NEMA also places 
the duty of care on any person who has caused or may cause significant 
pollution or degradation to the environment to take reasonable measures 
to prevent such pollution or degradation from occurring, continuing or 
recurring (DEA, 2012). The waste management act, called the National 
Environmental Management: Waste Act, 2008 (Act No. 59 of 2008), here 
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referred to as NEMWA, has been introduced in South Africa to deal 
specifically with waste under NEMA (DEA, 2012). 
 
The National Environmental Management: Waste Act, 2008 (Act No. 59 of 
2008)  fundamentally reforms the law regulating waste management, and 
for the first time provides a coherent and integrated legislative framework 
addressing all the steps in the waste hierarchy. In doing so it builds on the 
considerable body of environmental legislation which has developed since 
1994. NEMWA seeks to regulate waste management in order to protect 
health and environment by providing reasonable measures (NWMS, 
2010). The National Environmental Management: Waste Act Section 
6(1)(b), Section 43(1)(b) and Section 43(1)(d) specifies that the National 
Waste Management Strategy (NWMS) should give effect to South Africa’s 
international obligations in terms of waste management (DEA, 2012).  
 
In NEMWA, waste is categorised into various groups (domestic, industrial, 
commercial) and hazardous waste falls into nine different classes (Diktte, 
2009). Landfill sites themselves are classified differently; this defines 
which waste types they may receive (DEA, 2012). For present purposes 
the minimum requirements for the handling, classification and disposal of 
hazardous waste are more relevant. Certain hazardous components in 
electronic waste, like mercury, cadmium, lead and many more, will 
probably be regarded as a Class 6.1 dangerous substance in terms of 
South African National Standards 10228, here referred to as SANS (The 
identification and classification of dangerous substances and goods) 
(Diktte, 2009). Disposal of hazardous waste may only take place at an 
authorised landfill although current practice certainly is different due to 
lack of awareness by authorities and the public, as well as little or no 
controls at landfill sites (Diktte, 2009).  
 
Storage of hazardous waste is dealt with extensively in NEMWA Section 
10 of the minimum requirements, and certain precautionary measures and 
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steps are outlined (DEA, 2012). Since electronic waste is in a passive form 
the pollution potential in so far as storage and disassembly are concerned 
is probably minimal. Disposal, on the other hand, has a far greater long-
term effect since the hazardous components or materials may leach into 
the groundwater or soil. For this reason disposal will warrant special 
consideration, that is proper and safe disposal at an authorised landfill site 
(Diktte, 2009; DEA, 2012). 
 
Manufacturers, consumers, regulators, municipal authorities, state 
governments, and policy makers need to take up the e-waste 
management seriously so that the different critical elements are addressed 
in an integrated manner. There is a need to have an e waste-policy and 
national regulatory framework for promotion of such activities (Kurian, 
2007). Sustainability of electronic waste management systems has to be 
ensured by improving the effectiveness of collection and recycling systems 
(e.g. public-private-partnerships in setting up buy-back or drop-off centres) 
and by designing-in additional funding for example advance recycling fees 
(Kurian, 2007; Smith et al, 2013).  
 
2.7.3 Legislation (by-laws) at South African municipal level 
 
National legislation, with the exception of the Waste Act, is purposely more 
general (Diktte, 2009). The practicalities are normally dealt with in terms of 
by-laws. It is also for this reason that there are local differences in waste 
management and enforcement (Diktte, 2009). Electronic waste is not 
mentioned in the Ba-Phalaborwa Local Municipality by-laws and as such it 
would fall under the definition and treatment of hazardous waste. The 
Waste Act was passed before Ba-Phalaborwa Local Municipality by-laws 
and as such the latter will need to be read subject to the Act (Diktte, 2009). 
The by-law incorporates the waste management hierarchy. Certain waste 
may also be declared as priority waste.  Section 10 of Ba-Phalaborwa 
Local Municipality by-laws requires that the waste generators of certain 
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classes of hazardous waste submit an integrated waste management plan 
in order to operate or dispose the waste (Diktte, 2009). 
 
The municipal by-laws guide the waste management activities as follows: 
 
a. Generation of waste 
According to Ba-Phalaborwa Local Municipality by-laws (2008), no person 
may carry on an activity which will generate special industrial, hazardous 
or health care risk waste, without notifying the Council in writing, prior to 
the generation of such waste within 180 days of the commencement. The 
person generating hazardous waste must notify the Council in writing of 
any change occurring with respect to the generation, composition, 
quantity, method or location of disposal of the special industrial, 
hazardous, or health-care risk waste (Ba-Phalaborwa Local Municipality, 
2008). 
b. Storage 
Any person carrying out an activity which generates special industrial, 
hazardous or health care risk waste, must ensure that such waste 
generated on the premises is kept and stored there until it is collected from 
the premises. It must be stored in such a manner that it does not become 
a nuisance or cause harm to human health or damage to the environment, 
and in accordance with the requirements of any applicable legislation 
relating to buildings. They must be stored in an approved receptacle and 
for a period not exceeding 90 days or any other maximum period 
stipulated by the Department of Environmental Affairs, Limpopo Provincial 
Government or Council, before collection. The waste must not be stored 
for more than 90 consecutive days unless the person has a permit in 
respect of the premises concerned for a waste disposal facility from the 
Department of Water and Environmental Affairs in terms of Section 20(1) 
of the Environment Conservation Act, 1989 (Act No. 73 of 1989) (Ba-
Phalaborwa Local Municipality, 2008). 
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c. Transportation 
Only a licensee may transport special industrial, hazardous and health 
care risk waste and must do so in accordance with the requirements of the 
conditions of the licence issued to him or her under relevant SANS codes, 
in respect of the type of vehicle, the markings and manner of construction 
of such vehicle, procedures for safety and cleanliness, and documentation 
relating to the source, transportation and disposal of such waste, and 
subject to the requirements of any other legislation (Ba-Phalaborwa Local 
Municipality, 2008). 
 
d. Disposal of waste 
Waste generated in the municipal area must be disposed of at a waste 
disposal facility where such disposal is permitted by the Council. In 
disposing of waste, a licensee must comply with the provisions of the law 
regulating the disposal of waste. No person may burn waste either in a 
public or private place, for the purpose of disposing of that waste (Ba-
Phalaborwa Local Municipality, 2008). 
The disposal of waste at any waste disposal facility is, in addition to any 
condition imposed by the National Department of Water Affairs and 
Forestry, subject to such conditions as the Council may impose, including 
the hours of opening and closing, the nature of the waste which may be 
disposed of, the position in any such waste disposal facility in which the 
waste may be placed and any other matter which the Council considers 
necessary to ensure the environmentally sound management of waste 
(Ba-Phalaborwa Local Municipality, 2008). 
 
2.8 CURRENT ELECTRONIC WASTE MANAGEMENT PRACTICES 
ACROSS THE WORLD 
It is imperative to make sure that electronic waste generated is managed 
well worldwide (Sinha-Khetriwal et al., 2005). Different electronic waste 
management strategies are used around the world to minimise or manage 
electronic waste (Mundada et al., 2004). 
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2.8.1 Handling of electronic waste 
 
Electronic waste generated must be handled in the correct manner by 
formal sectors (Sothun, 2012). Most developing countries have neither a 
well-established system for separation, storage, collection, transportation, 
and disposal of waste nor the effective enforcement of regulations relating 
to hazardous waste management (Mundada et al., 2004). They do not 
have legislation dealing specifically with electronic waste and there is 
negligent enforcement of existing laws dealing with general waste 
management (Mundada et al., 2004). According to Sinha-Khetriwal et al. 
(2005) special logistic requirements are necessary for collecting and 
transporting electronic waste. 
 
Switzerland is the first country in the world to have established a formal 
system to manage electronic waste (Sinha-Khetriwal et al., 2005).  The 
effective collection of electronic waste in Switzerland is primarily due to the 
efficient management of the waste stream by two Producer Responsibility 
Organisations (PROs) namely Schweizerischer Wirtschaftsverband der 
Informations, Communikations und Organisationstechnik (SWICO) and 
Stiftung Entsorgung Schweiz (SENS).  Both SWICO and SENS have more 
than a decade of experience in managing electronic waste and having 
started electronic waste programmes based on the principle of Extended 
Producer Responsibility (EPR) (Sinha-Khetriwal et al., 2005). 
 
One of the pioneers of EPR defines it as an environmental protection 
strategy to reach an environmental objective of a decreased total impact 
from a product, by making the manufacturer of the product responsible for 
the entire life cycle of the product and especially for take back, recycling 
and final disposal of the product (Sinha-Khetriwal et al., 2005). Legislation 
on electronic waste management was introduced into Switzerland only in 
1998, when the ordinance on the return, the taking back and the disposal 
of electrical and electronic Appliances came into force (SAEFL, 1998).  
 
30 
 
Institutional infrastructures, including electronic waste collection, 
transportation, treatment, storage, recovery and disposal, need to be 
established, at national and/or regional levels for the environmentally 
sound management of electronic waste (Morgan, 2006). These facilities 
should be approved by the regulatory authorities and if required provided 
with appropriate incentives. Establishment of electronic waste collection, 
exchange and recycling centres should be encouraged in partnership with 
governments, NGOs and manufacturers (Kurian, 2007). 
 
2.8.2 Prohibition of electronic waste in household bins. 
 
In some countries, electronic waste is prohibited in the landfill, meaning 
that electronic waste can no longer be discarded in household bins. In 
Colorado (United States of America) for example, residents are not 
allowed to dispose of their electronic waste in their household bins 
because Colorado landfills no longer accept electronic waste (Smith et al., 
2013). Industries, most businesses government agencies, institutions and 
schools already are subject to electronic waste disposal restrictions (Smith 
et al., 2013).  People are encouraged to recycle through their community 
collection events, manufacturer-take-back programme or reputable 
electronics recycling company (Smith et al., 2013). According to Smith et 
al. (2013), electronic waste should be kept out of landfills and properly 
recycled to recover materials and reduce the energy demands for 
manufacturing. 
 
2.8.3 Electronic waste recycling 
2.8.3.1 Formal electronic waste recycling 
Formal electronic waste recycling is the processing of electronic waste 
through conversion of parts into other useful material or to recover the 
original raw matter (Van Beukering et al., 1999). Electronic waste recycling 
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is the key component of modern waste reduction. It is gaining currency 
around the world as larger quantities of electronics are coming into the 
waste stream (Sinha-Khetriwal et al., 2005).  
To mitigate environmental impacts it is necessary to increase the 
electronic waste collection rate (Sinha-Khetriwal et al., 2009; Reck & 
Graedel, 2012; Taghipour et al., 2012). Experiences in developed 
countries show that an effective collection system is one of the five parts 
for electronic waste management (Sinha-Khetriwal et al., 2009). Many 
discarded machines contain usable parts which could be salvaged and 
combined with other used equipment to create a working unit (Kurian, 
2007). It is labour intensive to remove, inspect and test components and 
then reassemble them into complete working machines (Smith et al., 
2012).  
 
Establishment of electronic waste collection, exchange and recycling 
centres should be encouraged in partnership with governments, NGOs 
and manufacturers to promote electronic waste recycling (Kurian, 2007). 
Environmentally sound recycling of electronic waste requires sophisticated 
technology and processes, which are not only very expensive, but also 
require specific skills and training for their operation (Kurian, 2007). 
Guidelines are to be developed for environmentally sound recycling of 
electronic waste. Private sectors might be willing to invest in the electronic 
waste projects once they are sure of the returns (Kurian, 2007). 
 
 
Some of the major ways through which electronic waste could be reduced 
through recycling include: 
 
a. Recycle with an independent company 
The three major parts of a personal computer, monitor, computer and 
keyboard, can all be recycled. From the glass in the monitor to the metals 
used in the circuits, much of a computer’s components can find new life in 
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other applications (Morgan, 2006). The Environmental Protection Agency’s 
term for obsolete computers is “hazardous household waste.” This 
hazardous label is due in part to the lead, mercury and other toxic 
materials contained in all computers (Morgan, 2006).  
There are lots of electronic waste recycling companies across the world 
that deal with collection, storage, transportation, treatment and disposal of 
electronic waste (e-WASA, 2009). The electronic waste recycling 
companies accept electronic waste of different kinds from organisations, 
companies, schools, health institution and individuals (eWASA, 2009). 
 In Southern Africa there are few electronic recyclers and some are 
accredited by the Electronic Waste Association of South Africa (e-WASA) 
(eWASA, 2012).  Desco Electronic Recyclers (eWASA accredited), 
EnviroServe (eWASA accredited), InterWaste Solution, Earth Waste 
Solution, Computer Scrap Recycling (eWASA accredited), Reclite SA, 
Freedom Park Recyclers (eWASA accredited), Sindawonye Granulators & 
Processors (Pty) Ltd (eWASA accredited), Just One Recycling, 
EnviroServe Waste Management, Oricol Environmental Services SA (Pty) 
Ltd, Pikitup, Virgin e-waste Recycling, Skip Waste and South City e-waste 
(e-WASA, 2012) are amongst recyclers around Southern Africa that deal 
with recycling of electronic waste (eWASA, 2012). 
b. Recycle with a manufacturer 
Most computer manufacturers recognize that disposal of old equipment is 
a problem for both their customers and the environment, and many have 
implemented computer recycling programmes to help consumers and 
business people safely dispose of unwanted personal computers. Hewlett 
Packard (HP) has a good programme in place, and others may have 
something similar (Morgan, 2006). In Hewlett Packard’s case, they’ve 
recycled more than 750 million pounds of hardware and print cartridges 
globally (not just their own equipment). They’ll take other manufacturers’ 
equipment in trade for new Hewlett Packard equipment; it’s a credit 
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against the purchase price based on what individuals are trading in 
(Morgan, 2006). 
According to the EPA programme (2011) the U.S. Environmental 
Protection Agency launched an electronic waste initiative with the support 
of several global brands such as LG Electronics, Panasonic, Samsung, 
Sharp, Dell, Sprint, Staples, Sony and many more that have agreed to 
increase collection rates of used electronics and send 100% of the devices 
to third-party certified refurbishers and recyclers. The Sustainable 
Materials Management (SMM) electronics challenge aims to provide a 
transparent and measurable way for electronics companies to commit to 
environmentally protective practices for the refurbishment and recycling of 
used electronics, and publicly show progress toward recycling goals (EPA 
program, 2011). 
According to Morgan (2006) formal recycling of electronic waste using 
efficient technologies and state-of-the-art recycling facilities are rare. As a 
result electronic wastes are managed through various low-end 
management alternatives such as disposal in open dumps, backyard 
recycling and disposal into surface water bodies. Similarly, there is no 
integrated framework regarding the monitoring and management of toxic 
and hazardous materials and wastes in these countries (Furter, 2004). 
Limited funding has also caused significant impediments to the effective 
management of toxic wastes (Kurian, 2007). Apart from scarcity of 
financial resources, the development of appropriate home-grown 
technology following the principles of waste minimization and sustainable 
development has been slow (Furter, 2004). 
2.8.3.2 Informal electronic waste recycling 
According to Green Peace (2004) and Chi et al. (2010), informal electronic 
waste recyclers’ prevalent low-cost electronic waste recycling practices 
use primitive processes and do not have appropriate facilities to safeguard 
environmental and human health. It is a new and expanding inherently 
34 
 
mobile low-cost recycling practice for managing electronic waste in many 
countries that consists mainly of manual, unskilled labour and (Sinha-
Khetriwal, 2009). It is very high in countries like China and India; it is very 
profitable market for low wage-earners in those countries (Chi et al., 
2010). 
The informal sector must be trained to handle electronic waste in a proper 
manner and electronic waste should be banned from entering the landfill 
by municipalities like they did in Colorado (Smith et al., 2013). Most of the 
people in different developing countries indicate that their health is in risk 
due to informal collection and recycling of electronic waste (Widmer et al., 
2005). The accrued electronic waste in India is dismantled and sorted 
manually to fractions such as printed wiring boards, cathode ray tubes 
(CRT), cables, plastics, metals, condensers and other, nowadays 
invaluable materials like batteries (Kurian, 2007). 
 
 It is a livelihood for unorganised recyclers and due to lack of awareness; 
they are risking their health and the environment as well (Ramachandra & 
Saira, 2004). The valuable fractions are processed into directly reusable 
components and secondary raw materials in a variety of refining and 
conditioning processes. No sophisticated machinery or personal protective 
equipment is used for the extraction of the different materials (DIT, 2003). 
 
The Greenpeace (2009) studies entitled “Chemical contamination at e-
waste recycling and disposal sites in Accra and Koforidua, Ghana” and 
“Poisoning the poor. Electronic waste in Ghana” was the first scientific 
studies related to occupational and residential hazards as a result of 
improper-waste recycling and disposal in Ghana. The authors of the 
studies collected soil and ash samples at burning sites in Agbogbloshie 
and Koforidua, soil samples below the broken CRT glass within a disposal 
area in Agbogbloshie and sediment samples in the lagoon adjacent to 
disposal and burning sites in Agbogbloshie, and tested them for the 
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concentration of toxic metals, organic chemicals and other hazardous 
compounds, such as dioxins and furans level (Greenpeace, 2009). 
 
Crude recycling is a backyard informal recycling process performed by 
bare hands with only the help of hammers and screwdrivers (Wong et al., 
2007). It includes open burning of plastics to reduce waste volume and 
copper wires to salvage valuable metals such as copper, and strong acid 
leaching of Printed Wiring Board (PWB) to recover precious metals. These 
operations are usually carried out with no or very little personal protective 
equipment (PPE) or pollution control measures. In open burning of 
materials, fly ash particulates laden with heavy metals and other toxic 
materials are usually emitted (Wong et al., 2007). This results in inhalation 
of toxic materials and also in the contamination of food, soil and surface 
water after deposition (Li et al., 2008). Crude recycling for electronic waste 
takes place in China, India, and in some other countries in the Asia-Pacific 
axis (Furter, 2004).  
 
Crude recycling is also practiced in Guiyu (China).  Guiyu has a population 
of 150 000 and nearly 80% of families have members who have engaged 
in crude recycling operations (Li et al., 2008). They use environmentally 
unsound techniques to recycle electronic waste (Leung et al., 2008) such 
as heating and manual removal of components from printed circuit boards, 
open burning to reduce volumes and recover metals, and open acid 
digestion of electronic waste to recover precious metals (Li et al., 2008). 
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Photograph 2.1: An example of child labour in an electronic waste sector in Accra 
(Source: Öko-Institut, 2010). 
 
Pollution problems associated with such backyard smelting using crude 
processes are resulting in fugitive emissions and slag containing heavy 
metals of health concern (Widmer et al., 2005). Polychlorinated biphenyls 
(PCBs) in older capacitors and transformers; and brominated flame 
retardants on printed circuit boards, plastic casings, cables and polyvinyl 
chloride (PVC) cable insulation can release highly toxic dioxins and furans 
when burned to retrieve copper from the wires (Kurian, 2007).  
 
These crude material recovery processes have resulted in environmental 
pollution while exposing millions of people to toxins (Furter, 2004). The 
crude recycling techniques result in widespread environmental 
contamination such as: 
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a. Waters and aquatic systems 
Electronic waste contaminants can enter aquatic systems via leaching 
from dumpsites where processed or unprocessed electronic waste may 
have been deposited (Luo et al., 2009a). Wu et al. (2008) reported that in 
an aquatic ecosystem near an electronic waste recycling plant, water 
snakes and top predators had on average 16,512 nanogram/gram (ng/g) 
PCBs and 1091 ng/g PBDEs on a wet weight basis. 
 
b.  Air 
Many electronic waste contaminants are spread into the air through dust. 
This is a major exposure pathway for humans through ingestion, inhalation 
and skin absorption (Mielke & Reagan, 1998). Combustion of electronic 
waste containing flame retardants has resulted in concentrations of total 
PBDEs of up to 16,575 pg/m3 in aerial samples near Guiyu, some 300 
times higher than in nearby Hong Kong (Deng et al., 2007). 
 
c. Soil and terrestrial environment 
Soils from a site where acid leaching was used to recover valuable metals, 
contained up to 4250 ng/g PBDEs (Leung et al., 2008). There are elevated 
concentrations of PCBs, PAHs (Shen et al., 2009) and PBDEs (Cai & 
Jiang, 2006) in Chinese agricultural soils proximal to electronic waste 
reprocessing sites. Luo et al. (2009b) reported PBDE concentrations of 
191 to 9156 ng/g (dry weight) in farmland soils 2 kilometres from an 
electronic waste recycling workshop. PBDEs are translocated from soils to 
plants.  
 
d.  Humans 
Aerial contamination with dioxins at Guiyu (China) has resulted in levels of 
human exposure approximately 15 to 56 times the World Health 
Organisation (WHO) recommended maximum intake (Chatterjee, 2007). 
Elevated levels of dioxins were found in human milk, placentas and hair, 
indicating that dioxins are being taken up by humans, from the air, water, 
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or foodstuffs, at sufficient levels to pose a serious health risk (Chan et al., 
2007). The transfer of electronic waste derived PCBs to ground and 
surface waters, agricultural soils, rice, eggs, fish and ultimately humans 
has been demonstrated (Zhao et al., 2006). Electronic waste workers and 
other residents from Guiyu had median blood serum BPDE concentrations 
of 126 nanogram/litre (ng/L) and 35 ng/L, respectively, compared to 
referents from a nearby town that had just 10 ng/L (Qu et al., 2007). 
Samples of human hair from towns near Taizhou contained PBBs, PBDEs. 
 
 
Photograph 2.2: Electronic waste disposal at Agbogbloshie, Accra (Source: Öko-
Institut 2010). 
 
2.8.4 Component recovery and reuse 
 
Electronic waste can be recovered through disassembly, component 
reuse, bulk recycling, and energy recovery (especially from waste plastics) 
according to Hula et al. (2003). The recovery of electronic waste for reuse 
or recycling conserves resources and feedstock that supply steel, glass, 
plastics and precious metals. Recovery of metals, plastic, glass and other 
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materials also reduces the magnitude of electronic waste. These options 
have the potential to conserve the energy and keep the environment free 
of toxic material that would otherwise have been released (Kurian, 2007). 
Such recycling also avoids air and water pollution, as well as greenhouse 
gas emissions associated with material production and manufacturing 
(Finlay & Liechti, 2008). 
 
Hula et al. (2003) state that product structure, materials, location of 
recycling facilities, applicable regulations, geography, and cultural context 
have a major impact on the economics and environmental benefits of 
material recovery. Resource conservation over the life cycle of products is 
a key component of sustainability. Recycling of electronic waste is an 
important subject not only from the recovery aspect of valuable materials; 
there are also significant energy savings when recycled materials are used 
in place of virgin materials. The application of mechanical processes, such 
as screening, shape separation, magnetic separation, and jigging to 
electronic waste processing has been reviewed (Cui & Forssberg, 2003). 
The component recovery and reuse techniques could eliminate waste 
disposal costs, reduce raw material costs and provide income from a 
profitable waste. Waste can be recovered on-site or at an off-site recovery 
facility (Ramachandra & Saira, 2004).  A number of physical and chemical 
techniques are available to reclaim a waste material such as reverse 
osmosis, electrolysis, condensation, electrolytic recovery, filtration and 
centrifugation. For example, a printed-circuit board manufacturer can use 
electrolytic recovery to claim metals from copper and tin-lead plating bath 
(European Commission, 2003; Ramachandra & Saira, 2004). 
2.8.5 Capacity building, training and awareness programmes 
 
The future of electronic waste management depends not only on the 
effectiveness of local government, the operator of recycling services, but 
also on the attitude of citizens, and on the key role of manufacturers and 
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bulk consumers to shape and develop community participation (Kurian, 
2007). Lack of civic sense and awareness among city residents will be a 
major obstacle to keep electronic waste out of municipal waste streams. 
Collaborative campaigns are required to inform the users and consumers 
should pay for recycling of electronic goods (Kurian, 2007). Awareness 
raising programmes and activities on issues related to the environmentally 
sound management, health and safety aspects of electronic waste must 
implemented in order to encourage better management practices (Morgan, 
2006). 
 
2.9 ESTABLISHMENT OF NEW MANAGEMENT STRATEGIES 
 
New management options are needed to divert end-of-life electronics from 
disposal with general municipal waste in developing countries (Widmer et 
al., 2005). There are several factors to consider in the development of a 
successful diversion strategy (Widmer et al., 2005). This strategy must be 
based on its economics, sustainability, eco-efficiency, technical feasibility, 
and a realistic level of social support for the programme and must include 
reuse, recycling and material recovery of end-of-life electronic products 
(Kang & Schoenung, 2004). Collection methodology, sorting, recovery 
technologies, material recycling processes and disposal methods are key 
factors in the comprehensive recycling of electronic waste (Kang & 
Schoenung, 2004). 
 
2.10 CONCLUSION 
 
In this chapter, literature reveals that electronic waste is a major challenge 
that is faced by many countries, both developed countries and developing 
countries. Electronic waste is indeed the most rapidly growing waste 
stream problem in the world (Puckett & Smith, 2002; Cairns, 2005; UNEP, 
2006; Sinha-Khetriwal et al., 2009). Electrical and electronic equipment 
(EEE) can contain a large number of hazardous substances, including 
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heavy metals such as nickel, mercury, cadmium and lead, flame 
retardants such as pentabromophenol, polybrominated diphenyl ethers 
(PBDEs) and tetrabromobisphenol-A (TBBPA), and other substances 
(Robinson, 2009). That implies that electronic waste poses a serious 
threat to human health and the environment and the challenges of 
electronic waste growth have to be well managed before they cause major 
damage (Robinson, 2009). The biggest challenge faced by the South 
African municipalities is poor management of the generated electronic 
waste. If electronic waste is dealt with from the source, the growth of 
electronic waste can decrease drastically (Robinson, 2009).   
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CHAPTER 3: RESEARCH METHODOLOGY 
3.1 INTRODUCTION 
This chapter focuses on the description of the study area and the 
procedures applied in conducting the research are discussed in depth. 
Data collection, the necessity of the data collected, and data analysis 
methods are also discussed. 
3.2 STUDY AREA 
The study was carried out in Ba-Phalaborwa Local Municipality, formerly 
known as Phalaborwa Municipality, which is situated on the North-Eastern 
part of South Africa in the Limpopo Province. Ba-Phalaborwa Local 
Municipality falls under Mopani District (Ba-Phalaborwa Local Municipality, 
2008).  
Ba-Phalaborwa Local Municipality has a geographical area of about 
3 004.88 km² that constitutes 27 percent of the Mopani District. The 
geographic coordinates of the area are 23° 57´ 16.47´´ south, 31° 01´ 
40.93´´ east. The Municipality serves as a convenient gateway to the 
Kruger National Park and the Transfrontier Park through the Mozambique 
Channel (Ba-Phalaborwa Local Municipality, 2008). Within the 
municipality, there is one town known as Phalaborwa, three townships, 
namely Gravelotte, Namakgale and Lulekani and the municipality is 
surrounded by five traditional authorities; Mashishimale, Makhushane, 
Seloane, Majeje and Maseke. 
The residential areas of Phalaborwa Town and Namakgale Township were 
the representative study areas selected in this study. Phalaborwa Town 
and Namakgale Township were selected so that the town would represent 
the municipal situation in a town setting and Namakgale represents the 
townships scenario. Namakgale Township was selected among other 
townships since the number of households was known and because of a 
more defined residential settlement pattern. The number of households 
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and clustered settlement pattern makes the study easier when using 
systematic sampling.  
 
Figure 3.1: Map of the study area (Source: http://www.sa-venues.com. 
accessed on 22/03/2013). 
 
Figure 3.2: Location of the study area (Source: Lidzhegu, 2013). 
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3.3 RESEARCH DESIGN AND DATA COLLECTION 
 
A mixed (qualitative and quantitative) research approach was used to 
acquire data from Ba-Phalaborwa Local Municipality. The mixed method 
approach involves collecting and analysing both quantitative and 
qualitative data (Tashskkori & Teddlie, 1998). It is practical in the sense 
that the researcher is free to use all methods possible to address a 
research problem (Creswell, 2003). 
A purposive sampling method was used to select the study area. The 
purposive sampling method involves the researcher going directly to 
choose those areas which can provide optimum information (Matthews & 
Ross, 2010). The researcher chose this method because it simplified the 
whole process of sampling, thereby saving time and resources required.  
The systematic random sampling method was used in the administration 
of questionnaires to acquire data from the households during the study. 
Systematic random sampling involves picking a point within a population 
and then moving at a regular interval (Matthews & Ross, 2010). In this 
sampling method the total number of all households in the area is very 
important and must be known (Matthews & Ross, 2010). The total number 
of households in both Phalaborwa and Namakgale according to the 
census conducted in 2011 was 1842 (Statssa, 2012).  
Households where questionnaires were distributed were chosen 
systematically in a predetermined form. The questionnaires were 
distributed at a target interval of every one in six households and a sample 
size of at least 15% to 20% was aimed at. A total of 320 questionnaires 
were distributed in the study area. In cases where access to households 
was denied, where residents were unavailable and where residents older 
than eighteen were unavailable, the researcher had to move to the next 
available household and from then on questionnaires were distributed to 
every sixth household selected. 
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The purposive sampling method was used to conduct interviews with Ba-
Phalaborwa Local Municipality employees. A purposive sample is a non-
representative subset of some larger population, and is constructed to 
serve a very specific need or purpose (Struwig & Stead, 2001). This 
sampling method was used to acquire data in Ba-Phalaborwa Local 
Municipality from general workers in the Environmental Health Division.  
 
3.4 DATA COLLECTION METHODS 
Both primary and secondary data was used to acquire information about 
the electronic waste management practices in Ba-Phalaborwa Local 
Municipality. Primary data was collected through interviews, 
questionnaires and observations. Secondary data was acquired from the 
previous work of other researchers documented in journals, books, the 
internet, newspaper articles, unpublished theses, conference 
presentations, and government and Non-Governmental Organisation 
(NGO) reports.  
3.4.1 Primary data collection 
3.4.1.1 Observation 
Observations were used as a tool to collect data from the landfill and 
collection points in Ba-Phalaborwa Local Municipality. Observation is a 
process where a researcher has to visit the study area several times with 
the aim of observing without interfering too much (Struwig & Stead, 2001). 
The main strength of conducting observation is that it provides direct 
access to information without relying only on information provided by 
interviews with residents (Matthews & Ross, 2010).  
Landfill site and waste collection points were selected as part of the 
observations. The sites were visited and relevant data on reclaimers, 
landfill access, fence, most disposed and least disposed electronic waste 
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were collected and recorded. During observation a camera, notebook, 
checklist (see Appendix 7) and pen were used. A camera was used to 
take photographs in the landfill and illegal dumping site. Notebook was 
used for taking notes during the observations. The advantage of taking 
notes is that the researcher can refer to the notes when analyzing the 
data. A checklist was also used during the observation to ensure that the 
researcher covered all the important data that needed to be collected. 
3.4.1.2 Personal interviews 
Interviews were used to collect data from municipal workers by getting 
their views and perceptions on electronic waste. Structured interviews 
were conducted with 1 waste manager, 1 assistant manager, 5 waste 
pickers and 2 landfill workers in the municipal Environmental Health 
Division. Open-ended questions were used during the interview to 
encourage full, meaningful answer from the municipal workers (see 
Appendix 3).  
All workers (respondents) from Environmental Health Division were 
interviewed because it was necessary to obtain data from workers who 
have knowledge and experience on the municipal waste management. In-
depth responses were expected and encouraged along with a description 
and explanations.  Personal interviews with workers helped to obtain 
relevant information from workers who are dealing with not only electronic 
waste but all types of waste each and every day. 
The interviews with waste manager and assistant manager took place in a 
closed municipal office to allow privacy and non-interruptions. An audio 
recorder was used during the interviews. The interviewer asked in 
advance for permission to use an audio recorder during the interviews. 
Audio recorders are useful because an interviewer can play back the 
audios when information is needed. The audio recorder was also played 
immediately after the interview to ensure that the voices were clear and 
there were no error or voice disturbances during the interview.  A 
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notebook and a pen were also brought during the interview to write down 
facts.  
The interviews with the general workers (landfill workers and waste 
pickers) took place at the landfill site. An audio recorder was not used 
because the landfill site was noisy. The general workers were interviewed 
during work hours and the researcher conducted the interviews and 
observed the working environment at the same time (see Appendix 4).  
3.4.1.3 Questionnaires  
Questionnaires comprised of close-ended questions on electronic waste 
were designed and distributed to households in Namakgale Township and 
Phalaborwa Town. Closed-ended questions are question formats that limit 
respondents with a list of answer choices from which they must choose in 
answering the question (Dillman et al., 2009). Commonly these types of 
questions are in the form of multiple choices, either with one answer or 
with check-all-that-apply, but also can be in scale format, where 
respondent should decide to rate the situation along the scale continuum 
(Dillman et al., 2009).  
The questionnaires were restricted to residents aged eighteen and above 
why this age was the question. The questionnaires were prepared in 
English and in households where people could neither read nor write in 
English the questionnaires were asked by the researcher in the language 
that they understood best and the researcher transcribed the answer. The 
researcher and field assistants helped on translating the questionnaires.  
The questionnaire was divided into sections. Section A was for general 
information such as date of interview. Section B was for personal 
information such as gender, age and education level and employment 
status. Section C focused on the EEE information such as number of 
electrical and electronic apparatus each household owns. Section D was 
for electronic waste information such as knowledge on what electronic 
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waste is and Section E was for electric waste management practices such 
as storage and collection (see Appendix 2). 
The questionnaires were confidential with no personal information that 
could identify participants such as names and personal identity numbers 
were asked. A total of 320 questionnaires were distributed (giving a 
household sample size of 17.66%). However, out of 320 questionnaires 
distributed, 298 were returned and 13 questionnaires were not fully 
completed. As a result a total of 285 were analysed. 
3.4.2 Secondary data collection 
Secondary data was also collected in this research from data available 
from sources other than the current research project. The data helped the 
researcher to gather more information about electronic waste 
management within the study area. 
 
3.5 TYPES OF DATA COLLECTED AND THEIR NECESSITY 
3.5.1 Data on electronic waste generation 
It was important to collect data on electronic waste generated in the past 
24 months in order to find out the most and least generated electronic 
waste categories in Ba-Phalaborwa Local Municipality. This was collected 
through questionnaires. The data on EEE currently existing in households 
was also collected and it was used to estimate the future electronic waste 
generation in Ba-Phalaborwa Local Municipality.  
3.5.2 Data on level of community awareness of electronic waste 
It was important to collect data on the level of community awareness of 
electronic waste in order to find out whether the community in the study 
area has knowledge on electronic waste and the impact electronic waste 
has for both human health and the environment. 
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3.5.3 Data on electronic waste recycling companies 
This data was collected in order to find out whether Ba-Phalaborwa Local 
Municipality has formal relationships with any formal or informal electronic 
recycling companies in order to eliminate the flow of electronic waste from 
point of generation to the landfill site. The data was collected through 
questionnaires, interviews and observation at the landfill site.  
3.5.4 Data on the current electronic waste management strategies 
This data was collected in order to determine what the current electronic 
waste management practices that are being used by the Ba-Phalaborwa 
Local Municipality are. The data was collected through personal interviews 
and observations and the data helped to determine whether Ba-
Phalaborwa Local Municipality has strategies to help minimize generation, 
collection, transportation and disposal of electronic waste onto the landfill 
site.  
3.5.5 Data on the existing legislation or by-laws 
It was essential to collect this information in order to ascertain the 
legislation or by-laws that are currently used by Ba-Phalaborwa Local 
Municipality to govern electronic waste management. The data was 
collected through personal interviews and also from municipal 
publications. It helped to determine whether the municipality is complying 
with the by-laws when managing electronic waste. 
3.6 ETHICAL CONSIDERATIONS 
Each questionnaire was accompanied by a consent form requesting 
consent for participation in the study. The letter included the purpose of 
the study and the measures to ensure confidentiality and anonymity. The 
participants were not requested to give any personal details on the 
questionnaires. The participants were also informed that their participation 
was voluntary and that completing and signing questionnaires would be 
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considered as consent to participate. The researcher requested and 
obtained permission from the Ba-Phalaborwa Local Municipality to 
conduct the study in their municipality (see Appendix 1). The researcher 
maintained confidentiality and anonymity throughout data collection, 
analysis and reporting of findings (see Appendix 5).  
 
3.7 DATA ANALYSIS 
De Vos (2002) regards data analysis as the process that brings order, 
structure and meaning to the collected data. Data collected through 
observations was analysed descriptively. The data collected through 
interviews were analysed by clustering together similar responses and 
organizing them into categories and themes. The categorized themes 
were coded and labeled using abbreviations to make the work 
manageable. Coding is the best technique in the qualitative method 
because it helps organise and analyse the overwhelming amount of data 
that are frequently collected during qualitative research (Tuckett, 2005).  
Data collected through questionnaires was analysed using the Statistical 
Package for Social Sciences (IBM SPSS statistics version 21.0). SPSS 
was used to create frequency and percentage tables to analyse and 
represent the quantitative data. 
 
3.8 LIMITATION OF THE STUDY 
The research was carefully planned but there were some unavoidable 
limitations that the researcher came across during the study.  
a. Time limit 
The research was meant to be conducted in the representative residential, 
commercial, health and industrial areas. However, due to time limits data 
from residential areas only was collected, the study therefore excluded 
commercial, health and industrial areas.  
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b. Accessibility 
Access to some households was denied, not all residents were interested 
and welcoming in their households.  Using systematic random sampling 
has its own limitation because the researcher has to move to the next 
available household if access is denied or the gate is locked. 
 
c. Illiterate participants 
There were people who needed to participate in the study but were unable 
to read or write. The researcher had to assist them by asking the 
questions and completing the questionnaires for them. 
d. Lack of legislation and by-laws 
Lack of electronic waste policies and legislations or by-laws in local 
government or municipalities made it difficult to gather more relevant 
secondary information in the Ba-Phalaborwa Local Municipality. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
52 
 
CHAPTER 4: RESEARCH RESULTS AND DISCUSSION 
4.1 BACKGROUND OF RESPONDENTS 
Questionnaires were used to collect data on general information regarding 
the respondents. A total of 285 fully completed questionnaires were 
analysed to get data from residents of Ba-Phalaborwa Local Municipality. 
General information gathered included gender, age, languages, 
employment status and level of education of the respondents in the study 
area. All the respondents were permanent household residences of Ba-
Phalaborwa Local Municipality.  
Regarding gender distribution of the respondents, 59% were female whilst 
41% were male. More women than men participated and this was in line 
with the municipal population gender distribution that indicates that there 
are more female than male residents (54% and 46% respectively) in Ba-
Phalaborwa Local Municipality (Mopani District report, 2012).  
 
In Sweden, it has been shown that women play the main household waste 
management role (Woroniuk & Schalkwyk, 1998). They ensure that all 
recyclable materials end up in the correct bins (Woroniuk & Schalkwyk, 
1998). According to a study done by Advanced Tropical Environment 
(ATE) (2012) in South Africa, women’s primary responsibilities such as 
food preparation, using electronic appliances and equipment, cleaning and 
domestic maintenance such as exchanging of globes are related to 
generating and disposal of waste. Women are more responsible of 
ensuring that electronic equipment is either thrown in a recycling bin or not 
(ATE, 2012). 
 
Regarding the respondents’ age group, the study shows that the 
respondents were distributed as follows: respondents age from 36 to 45 
constitutes 27.2%, age 26 to 35 constitutes 26.1% and respondents above 
55 constitute 20%. The lowest percentage on age group was 14.1% for 
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respondents age 18 to 25 and 12.6% for respondents from age 46 to 55 
years. 
The dominant languages in the study area are Sepedi and Xitsonga. 
Sepedi was found to be the largest single proportion of language groups, 
constituting 31% of the total languages in the study area, followed by 
Xitsonga (29.9%) and English (15.2%). Tshivenda constitutes 10.9% and 
other languages 13%. Other languages were a combination of South 
African official languages such as Afrikaans, SiSwati, IsiZulu, isiXhosa, 
isiNdebele, Setswana and Sesotho. Language awareness was a critical 
factor as the researcher and the field assistants had to understand the 
language of communication and possible language barriers as they 
interact with the respondents. 
 
Figure 4.1: Level of education of respondents 
The results depicted in Figure 4.1 revealed that the largest single 
proportion of educational levels in the study area is secondary education 
which constitutes 49.5%; followed by tertiary education (25%) and primary 
education (16.3%) and lastly 9.2% had no formal education. It was noted 
that at least 74.5% of the population had secondary to tertiary education 
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and as such were expected to understand the questionnaire and also 
issues on waste management. 
On the employment status of respondents in the study area, it was found 
that the largest single proportion respondents are employed (47%), a 
greater number than those unemployed (21%). This was followed by 
students and retired respondents. Ba-Phalaborwa has the highest 
concentration of minerals in the Mopani District; hence mining is the 
largest economic sector in the Municipality and is also the largest 
employer of local people (Ba-Phalaborwa LED, 2010). The geographic 
position of Ba-Phalaborwa Local Municipality and the abundance of 
wildlife in the Kruger National Park present an opportunity for high 
employment in tourism. 
 
4.2 ELECTRONIC WASTE GENERATION IN THE STUDY AREA 
Data on electronic waste generation in the past 24 months from June 2011 
to June 2013 and the EEE in households were collected through 
questionnaires. WEEE in the study area was classified according to 
European Directives standards WEEE Directive 2002/96/EC (EU, 2003). 
All WEEE were classified as either large household appliances, small 
household appliances, Information technology and telecommunication 
equipment, consumer equipment, lighting equipment or others (EU, 2003). 
The study conducted by ATE (2012), large household appliance, small 
household appliance, consumer appliances and ICT in South African 
household are between 1 to 2 million tonnes, most of which is likely to 
enter the waste streams in the next five years. 
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Figure 4.2: WEEE discarded in Ba-Phalaborwa Local Municipality 
Data collected revealed the most and the least discarded WEEE discarded 
from June 2011 to June 2013 in the study area. Figure 4.2 presents the 
percentage of the discarded WEEE in the area. It was found that lighting 
equipment constituted the most WEEE followed by small appliances and 
ICT equipment that constituted 25.5% and 15.2% respectively. It also 
shows that the least discarded WEEE in the last 24 months in the study 
area was consumer equipment, large appliance and other electrical 
equipment which constitute 6%, 3.8% and 1.1% respectively. 
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4.2.1 Lighting equipment 
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Figure 4.3: Type of lighting equipment used in the study area 
Lighting equipment, especially compact fluorescent light bulbs formed the 
largest proportion of discarded waste electrical and electronic equipment 
compared to any other waste electrical and electronic equipment in the 
area. Figure 4.3 shows that 93% of households in the study area prefer 
compact fluorescent light bulbs and only 7% use other sources of light. 
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Figure 4.4: Number of fluorescent light bulbs in use per household 
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Figure 4.4 presents the percentage of compact fluorescent light bulb per 
household. Fifty-four point three percent of the total households in Ba-
Phalaborwa Local Municipality use at least 5 to 9 compact fluorescent light 
bulbs each and the lowest percentage is 3.3% where respondents use not 
more than one fluorescent light bulb in their households daily.  
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Figure 4.5: Disposal method for burnt out light bulbs 
Figure 4.5 shows the manner of disposal for burnt out compact fluorescent 
light bulbs in the study area. It was found that 67.9% of respondents 
discarded burnt out compact fluorescent light bulbs in the general waste 
bins without covering them with plastic. Eleven point four percent of 
respondents prefer to take their burnt out compact light bulbs to special 
bins and some dump their compact fluorescent light bulbs unlawfully with 
other waste in illegal dumping sites. 
According to Lundgren (2012), people in many countries in the world 
prefer to use fluorescent lights since it saves energy and lasts longer than 
ordinary incandescent light bulbs. The use of compact fluorescent light 
bulbs is very common in South Africa (Eskom, 2010). The number of 
fluorescent light bulbs per household in Ba-Phalaborwa Local Municipality 
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is also high. The study indicated that at least 5 to 9 fluorescent light bulbs 
were used per household and the second largest number is 10 to 14 
fluorescent light bulbs per household. 
Fluorescent light bulbs were initiated across the country by Eskom’s 
lighting replacement called Efficient Lighting Programme in 2004 to 2010 
(Eskom, 2010). All the incandescent globes were replaced by compact 
fluorescent lamps/lights (CFLs) to save electricity (Eskom, 2010). Most 
people across the country realised that the use of compact fluorescent 
light bulbs saves energy by 80% and the light bulbs last ten to twenty 
times longer than incandescent globes (Laughton, 2003). The life span of 
fluorescent light bulbs is about 6 000 to 15 000 hours longer compared to 
that of incandescent globes which usually have a lifespan of 750 to 1 000 
hours (Kulshreshtha, 2009). 
It was also found in the study that many respondents discard burnt out 
compact fluorescent light bulbs in the general waste bins without covering 
them with plastic. Covering compact fluorescent light bulbs prevents and 
limits the exposure to and inhalation of chemicals that are found in the 
broken compact fluorescent light bulbs such as mercury (Laughton, 2003). 
4.2.2 Small household appliances 
Small household appliances are the second most discarded WEEE in Ba-
Phalaborwa Local Municipality, constituting 25% of the total electronic 
waste in the study area. Electronic waste such as irons, toasters, fryers, 
coffee machines, electric knives, appliances for haircutting, hair drying, 
tooth brushing, shaving, massage, clocks, watches and digital scales are 
discarded in large numbers. Small household appliances are discarded in 
large number because they have a very short lifespan with an average of 
three years (Kulshreshtha, 2009). The lifespan of small household 
appliances is short and decreasing as a result of rapid changes in 
equipment features and capabilities thereby causing generation of large 
volume of electronic waste (Waeger et al., 2011). 
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Figure 4.6: Preferred method of handling small household appliances 
Figure 4.6 shows that 74% of the households in Ba-Phalaborwa Local 
Municipality prefer to replace the small household appliances, 20% prefer 
to repair, 3.8% resell and 2.2% donate them. Small household appliances 
are generally affordable hence respondents always afford to replace rather 
than repairing them. 
4.2.3 Information technology and telecommunication equipment 
Information technology and telecommunication (ICT) equipment is the 
third most discarded waste electrical and electronic equipment in Ba-
Phalaborwa Local Municipality. ICT equipment such as printers, cell 
phones, chargers, mouse, keyboard, monitors and personal computers 
(PCs) are discarded in large numbers due to the short life span and 
changing of designs by manufacturers within a short period of time. Every 
household in the study area owns information technology and 
telecommunication equipment, meaning that 100% of the households in 
the study area own either one or more than one cell phone, desktop, 
laptop or printer. 
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Figure 4.7: Number of ICT equipment owned per household 
Figure 4.7 shows the number of pieces of ICT equipment in each 
household. Forty-nine percent of the households in the study area 
possess five to nine such pieces. Twenty-eight percent own two to four, 
13% own ten to fourteen, 7% own not more than one and 3% own fifteen 
to nineteen ICT equipment. Like small household appliances, ICT 
equipment is found in large numbers in the study area. They are found in 
large numbers not only in the study area but also across South Africa due 
to the upgrade in technology and the frequent changes in design and 
manufacture (Sinha-Khetriwal et al., 2009). 
 
Most people in the study area also prefer to replace the old cell phones, 
desktop computers and laptops with the new and improved ones rather 
than repairing them. Manufacturers at the same time are continuing to 
design and manufacture these devices in abundance (Ramchandra & 
Saira, 2004). Most people across the country replace and upgrade ICT 
equipment due to introduction of new and improved versions and designs, 
not because they are broken (Sinha-Khetriwal et al., 2009). 
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4.2.4 Consumer equipment 
The study has showed that consumer equipment is one of the least 
discarded WEEE in Ba-Phalaborwa Local Municipality. Referring to Figure 
4.3, consumer equipment constitutes 6% of the total WEEE in the study 
area. Few pieces of consumer equipment such as television and radio 
sets are a basic need in many households and also have a shorter life 
span, as do video recorders, cameras and musical instruments. 
4.2.5 Large household appliances 
Large household appliances such as refrigerators, freezers, washing 
machines, clothes dryers, dishwashing machines, electric stoves and air 
conditioners are the least discarded category of WEEE in the study area. 
Figure 4.3 shows that large household appliances were not generated in 
large numbers in the study area in the past 24 months. They constituted 
3.8% of the total WEEE. 
Large household appliances have a long lifespan compared to small 
household appliances and other electrical and electronic equipment 
(Kulshreshtha, 2009). The average lifespan of large household appliances 
such as refrigerators, freezers, washing machines, clothes dryers, 
dishwashing machines and electric stoves is ten to fifteen years 
(Kulshreshtha, 2009). Electric fans, air conditioner appliances have an 
average lifespan of five to seven years (Kulshreshtha, 2009). 
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Figure 4.8: Preferred method of handling large household appliances 
It was found during the study that many respondents prefer to repair large 
household appliances rather than replacing, donating or reselling them. 
Figure 4.8 shows that 70% of the respondents preferred to repair large 
household appliances, 25.5% preferred to replace them, 3.3% preferred to 
resell them and 1.6% preferred to donate them. Many people might prefer 
to repair large household appliance since they are very expensive to 
replace but cheaper to fix. 
4.2.6 Other waste electrical and electronic equipment 
Other WEEE was generated in small numbers in the study area in the past 
24 months. Other waste electrical and electronic equipment includes 
electric toys and hand-held video game consoles, leisure, sporting 
equipment and other household electronics. They are not possessed in 
large numbers because they are not necessities in many households and 
hence they are also discarded in less number.  
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4.3 LEVEL OF COMMUNITY AWARENESS ON ELECTRONIC WASTE 
4.3.1 Meaning of electronic waste 
Respondents were given an option to choose whether electronic waste 
means “anything that is discarded which has a power source or that need 
power to function”. Three answers (true, false and not sure) were included 
to choose from. 
The study shows that out of 285 respondents, 66% of the respondents in 
the study area chose “not sure”, meaning that they were oblivious of the 
term and meaning of electronic waste. Twenty-one percent of the 
respondents chose “true”, meaning that they were familiar with the term 
and only 13% respondents chose “false” meaning that they have 
answered incorrectly. With regard to electronic waste, it means many 
residents in the study area are oblivious of electronic waste, but that a few 
are sure and have knowledge of electronic waste.  
Furthermore, respondents were asked to choose the recycling terms that 
they understand best from recycling, reuse, reduce, repair, rethink and 
replace. Most respondents were familiar with the terms recycling, reuse, 
reduce, repair, rethink and replace. It was found that some respondents 
were familiar with all the terms. Recycling is the term understood by the 
largest single proportion of the respondents (29%), followed by repair and 
reuse (23% each), replace (18%), reduce (5%) and lastly rethink (2%). 
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Figure 4.9: Knowledge on the meaning of waste management terms 
The researcher found that the community around Ba-Phalaborwa Local 
Municipality has inadequate knowledge of electronic waste and electronic 
waste management. It was found that the number of respondents which 
are familiar with the term electronic waste in Ba-Phalaborwa Local 
Municipality was very low, meaning that their level of awareness regarding 
electronic waste is very low. 
According to Kurian (2007), the future of electronic waste management in 
developing countries depends not only on the effectiveness of local 
government or operators of recycling services but also on the attitude of 
citizens and community participation. Lack of knowledge and low level of 
community awareness of electronic waste can lead to increased 
mismanagement of electronic waste by local government (Kurian, 2007). 
The study in Guiyu (China) confirmed that improper disposal of electronic 
waste in landfills is due to lack of knowledge and low level of public 
awareness of electronic waste (Leung et al., 2008) 
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4.3.2 Toxicity of electronic waste 
 
It was found that many respondents were not familiar with the term 
“electronic waste” and therefore they could not distinguish whether 
electronic waste is hazardous or not. The question “do you think electronic 
waste is hazardous” was asked. Forty-seven percent of respondents were 
not sure if electronic waste is hazardous. Twenty-nine percent responded 
that electronic waste is hazardous, 24% stated that it is not hazardous. 
The results show that many residents around Ba-Phalaborwa Local 
Municipality still have more to learn about the toxicity of the electronic 
waste. Kurian (2007) states that in India, many communities are still 
unaware of the danger electronic waste poses to human health. 
  
In developing countries, there are more informal electronic waste recyclers 
and workers are more exposed to hazardous substances that threaten 
their health, depending on the degree of exposure (Liu et al, 2008). Lack 
of awareness of the toxicity of electronic waste resulted in different health 
and safety concerns in many countries (Kurian, 2007). A study conducted 
in China revealed that health problems, including diseases and problems 
such as skin, stomach, respiratory and other organs associated with 
electronic waste have been reported in the last few years while many 
communities are still not aware of the toxicity of electronic waste on the 
environment (Nordbrand, 2009). 
 
The respondents were asked if they think electronic waste has an impact 
on the environment. The study reveals that forty-eight percent of 
respondents stated that they are not sure if electronic waste has an impact 
on the environment, 34% indicated that it does not have impact on the 
environment and 18% indicated that electronic waste has an impact on the 
environment. Therefore, many respondents are oblivious of the impact of 
electronic waste on the environment. 
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Respondents were questioned on the impact of electronic waste on 
human health. It was found that many respondents were not sure whether 
electronic waste has an impact on human health. The study indicates that 
62% of the respondents stated that they are not sure whether electronic 
waste has an impact on human health and 28% stated that electronic 
waste does not have impact on human health, while the lowest was 10% 
where respondents indicated that electronic waste does have an impact 
on human health. 
 
The sixty two percent that indicated that they are not sure, stated that they 
had never heard of the term electronic waste and therefore they did not 
know if it has an impact on human health or not. Other respondents 
indicated that they are familiar with the word electronic waste but they do 
not think it has an impact on human health since electrical and electronic 
equipment is used daily and is not considered to be harmful except that it 
causes water pollution if dumped in water bodies. This revealed that the 
respondents are not aware of the danger electronic waste poses to their 
health. 
 
The study conducted by Gabaitiri et al. (2012) in Gaborone (Botswana) 
shows that uncontrolled dumping and improper management of solid 
waste poses a serious risk to human health (Gabaitiri et al., 2012). Lack of 
coordination between the council, landfill managers, waste collectors and 
the communities around Gaborone causes mismanagement of electronic 
waste and the communities which are considered generators of electronic 
waste in Gaborone are unaware of the impact of electronic waste on their 
health (Gabaitiri et al., 2012). 
 
In Nigeria electronic waste is discarded with other household waste and it 
poses a serious threat to both human’s health and the environment 
(Ramachandra and Saira, 2004). According to Nnorom and Osibanjo 
(2008), crude recycling of electronic waste is currently taking place in 
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China and India and in some countries in Asian Pacific axis and very little 
protective protection equipment or pollution control measures are taken 
into account. This results in inhalation of toxic chemicals and causes 
health challenges (Nnorom and Osibanjo, 2008).  
Considering the data given by respondents regarding the impact of 
electronic waste on human health it indicates that higher percentages of 
residents are unaware of the threat that electronic waste poses to human 
health. They are not aware that electronic waste contains chemicals or 
toxic substances such as arsenic, beryllium, cadmium, 
chlorofluorocarbons (CFCs), lead, mercury, polychlorinated biphenyls 
(PCBs) and many more that pose serious health threats (Asente-Duah et 
al., 1992; Ecroignard, 2006; Townsend, 2011). 
 
4.4 ELECTRONIC WASTE MANAGEMENT PRACTICES IN BA-
PHALABORWA. 
4.4.1 Storage of electronic waste 
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Figure 4.10: Electronic waste storage 
The respondents were also asked if they had or know of storage areas 
where all electrical waste is stored and kept until it is collected for 
segregation and recycling or disposal. Most respondents mentioned that 
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they do not have knowledge of electronic waste storage or where to take 
their electronic waste for proper storage.  
Many respondents still discard electronic waste in the general waste bins. 
When respondents were asked where they discard their electronic waste, 
83% of respondents indicated that they place their electronic waste in the 
general waste bin. Figure 4.10 shows the results. This percentage is very 
high compared to the 10% of respondents who put their waste in the 
special bins designed to store electronic waste for recycling. Four percent 
keep their electronic waste such as consumer and large household 
appliances outside general waste bins because of the size of the bins.  
Two point seven percent store their electronic waste in the storeroom 
before they decide to discard them. Even short storage of electronic waste 
in the general bins results in electronic waste disposal in the landfill. 
Disposal of electronic waste in the general waste bins is improper 
management. The higher percentage of storage of electronic waste was in 
general waste bins and all electronic waste that are thrown in the general 
waste bins ends up in the landfill. 
In Colarado, electronic waste is prohibited in the landfill, meaning that they 
no longer discard or store their electronic waste in the general bins (Smith 
et al., 2013). Residents in the area use special bins made for electronic 
waste to discard their electronic waste.  Storage of electronic waste in 
general waste bins means higher disposal of electronic waste in the 
landfills but less electronic waste in the general bins results in less 
disposal in the landfill and better recycling practice (Smith et al., 2013). 
4.4.2 Electronic waste collectors 
Residents were asked whether they have a specific company that collect 
electronic waste. Most of the respondents clearly indicated that all waste 
materials in their households are collected by Ba-Phalaborwa Local 
Municipality. However, some indicated that they take their electronic waste 
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to special bins for collection. The municipality collects electronic waste as 
part of the general waste collection. A lack of separation at source results 
in all electronic waste collected and disposed in the landfill.  
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Figure 4.11: Responsibility for electronic waste collection in households 
In Cambodia, it was found that electronic waste that is disposed of in the 
general waste bins are mixed with household waste without separation 
and then is collected and transported directly to the landfill site, which is 
improper management of electronic waste. Waste pickers and reclaimers 
are confronted with potential health risks and hazards due to directly 
contacting and absorbing hazardous waste every day (Sothun, 2012). 
Figure 4.11 indicates that the largest percentage of electronic waste is 
collected by the municipality since they are authorised to collect waste 
materials in the area. Ten percent of the respondents know where to take 
their electronic waste for collection. Others prefer to give them to 
reclaimers who take the electronic waste to the recycling companies in 
exchange for cash. The lowest percentage (7%) is occupied by self-
disposal / dumping, which is illegal. 
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4.4.3 Electronic waste segregation 
 
 
 
Figure 4.12: Electronic waste separation in households 
 
The respondents were asked whether the residents segregate electronic 
waste from general waste before throwing it in the bins. Results in Figure 
4.12 show that 85% of the respondents do not separate electronic waste 
from general waste, meaning that they do not have separate refuse bags 
or bins for recyclable and non-recyclable materials. Eleven percent 
indicated that they do separate waste and 4% indicated that they do 
separate their waste only sometimes. 
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4.4.4 Electronic waste collection 
 
Figure 4.13: Electronic waste collection days in household 
 
An evaluation of the electronic waste collection frequency was done and 
the results are shown in Figure 4.13. Eighty-eight point six percent of the 
respondents mentioned that the municipality collects waste including 
electronic waste, once a week. This was confirmed with the municipality 
and it was found that the municipality collects waste in Phalaborwa, 
Namakgale Zone A and Zone B on Monday, Wednesday and Thursday 
respectively. Five point four percent indicated that the electronic waste 
reclaimers collect electronic waste in their households once a month and 
3.3% claim that reclaimers collect twice a month. Zero point five percent 
respondents stated that the municipality collects twice a week and 2.2% of 
the respondents have other collection method which was not specified. 
It is clear from Figure 4.13 that there were only few respondents in the 
study area who were aware that electronic waste does not belong in the 
general waste bin. Some seemed to know that it does not belong to the 
general waste bin but they were not sure where to put it and they end up 
putting it in the general waste bin. It was confirmed during the study that 
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the municipality collects all waste materials in residential areas and takes it 
straight to the landfill. There is no segregation or treatment involved.  
 
In India, electronic waste is collected in different days but all electronic 
wastes are collected transported and disposed at the landfill site same as 
general waste without separation (Sushant et al., 2011). The improper 
disposal of electronic waste in India and Cambodia is recognized to cause 
serious impacts on and hazards to waste pickers and reclaimers as well as 
to pollute surface and ground water quality that may end up affecting 
residents as well (Sothun, 2012). To successfully collect electronic waste 
in a developing country, a training program is needed to improve public 
awareness of importance for a suitable electronic waste collection 
(Taghipour et al., 2012). 
The municipal workers were interviewed regarding the electronic waste 
management processes such as collection, storage, transportation and 
disposal in Ba-Phalaborwa Local Municipality. On collection the municipal 
workers indicated that collection is done on different days in different 
zones. All general and electronic wastes are put in the same municipal 
truck without any segregation. According to the municipal workers the 
challenge is the storage area. The municipality does not have any storage 
area where electronic waste can be kept for effortless 
segregation/separation. All respondents undoubtedly indicated that 
collected electronic waste are transported by municipal trucks and taken 
straight to the landfill site. 
In South Africa, the major collectors of domestic waste are municipalities 
and their sub-contractors (ATE, 2012). There are no dedicated transport 
modes for electronic waste in some small municipalities including Ba-
Phalaborwa Local Municipality and those municipalities that are involved 
in electronic waste processing strongly depends on middlemen and some 
semi-formal collectors for electronic waste transportation (ATE, 2012).  
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In the interviews municipal workers mentioned that some residents 
unlawfully self-dispose waste. The municipality considers this practice 
unlawful and there is a fine of R1000 if residents are found self-disposing 
waste. However, from the interviews, the municipality revealed that 
illegally dumping of waste, including electronic waste, on street corners 
and unoccupied space could be due to residents that cannot afford refuse 
bags and those that generate lots of waste within a short period of time.  
 
Photograph 4.1: Illegal waste dumping by residents in Ba-Phalaborwa Local 
Municipality 
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Photograph 4.2: Illegal waste dumping by residents in Ba-Phalaborwa Local 
Municipality 
Respondents from municipal workers also mentioned that illegal dumping 
of general waste in unoccupied areas have detrimental impacts on the 
environment and leaves the area untidy. The municipality placed notices in 
those areas to notify the residents that it is prohibited to dump waste in 
those areas.  
 
4.5 ELECTRONIC WASTE RECYCLING COMPANIES 
There are few electronic waste recycling companies in Ba-Phalaborwa 
Local Municipality and Greater Tzaneen Municipality which is the nearest 
town that deals with treatment and recycling of electronic waste. Some of 
these include Merensky Recycling and Electronic Waste Limpopo. The 
municipal workers were asked if they have a formal relationship with 
electronic waste recycling companies. It was found that the municipality 
does not collaborate with recycling companies in anyway.  
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The study shows that electronic waste generated is collected by the 
municipality and transported by municipal trucks from residential areas to 
the landfill where reclaimers (formerly known as scavengers) sort the 
waste according to their preference and sell it to the recycling companies. 
It was also found that waste managers do not have any idea of the kind of 
electronic waste that is most generated in the study area but municipal 
general workers emphasized that lighting equipment, ICT equipment and 
small household equipment are mostly generated in the study area.  
The landfill site in Ba-Phalaborwa Local Municipality was visited for 
observation by researcher. It was found that the landfill was fenced and 
there is lockable gate but the researcher noticed that the fence was 
damage. The researcher concluded that the reclaimers do not use the 
gate to access the landfill but they forcefully get through the damaged 
fence. The landfill has a sign that shows that public access to the landfill is 
prohibited but there are many reclaimers on the landfill that sort or 
segregate waste. Wastes are segregated by informal reclaimers and they 
segregate according to waste of their preference as influenced by the 
availability of buyers and the amount they receive for the waste when they 
sale it.  
Reclaimers in Ba-Phalaborwa Local Municipality landfill were not taking 
any precautionary measures. The landfill has dust, odour, sharp objects 
and it is noisy but reclaimers do not wear any personal protective 
equipment (PPE) such as overall, safety boots, goggles, earplugs, musk 
and gloves for their safety and health measure. Landfill workers and waste 
pickers were wearing PPE to show that they are aware of the importance 
of PPE in such environment. 
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Photograph 4.3: Landfill site in Ba-Phalaborwa Local Municipality 
The researcher enquired from two reclaimers during observations to 
determine the most disposed electronic waste in the landfill. One of the 
reclaimers mentioned that lighting equipment are disposed in large in the 
landfill followed by ICT equipment, small household equipment and 
electrical and electronic tools respectively.  According to reclaimers, small 
household equipment and ICT equipment are mostly claimed compared to 
other WEEE. Lighting equipment are mostly discarded but rarely claimed 
because it does not generate enough income compared to other WEEE. 
Large household equipment are rarely claimed since they are not found in 
large quantity but they generate sufficient income.   
Reclaimers stated that they had some agreement with commercial 
collectors and sell them those discarded electric equipment.  Electronic 
waste sales range from R2.00 to R3.50 per kilogram depending on the 
commercial collectors or recycling company. The respondents (reclaimers) 
considered it proper management of the electronic waste when the 
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municipality disposes the electronic waste at the landfill since this is where 
they collect EEE to generate income. According to Kang and Schoenung 
(2005), since electronic waste is hazardous in nature, it must be collected, 
sorted, stored and transported under controlled conditions. An efficient 
electronic waste collection and transportation system will ensure recycling 
(Kang and Schoenung, 2005). 
 
4.6 CURRENT ELECTRONIC WASTE MANAGEMENT STRATEGIES 
The study revealed that currently there are no management strategies in 
Ba-Phalaborwa Local Municipality to deal with the flow of electronic waste 
from point of generation to disposal. It was found that Ba-Phalaborwa 
Local Municipality does not have any management strategies or by-laws 
that govern the collection, transportation and disposal electronic waste but 
they follow the national legislation National Environmental Management 
Waste Act (NEMWA) 59 of 2008 that deals with waste management. The 
respondents at the municipal level emphasized that electronic waste in the 
educational, health, industrial and commercial areas is managed by 
electronic waste recycling companies but due to lack of resources 
residential areas are not covered by the companies.  
NEMWA 59 of 2008 regulates waste management in order to protect 
human health and the environment by providing reasonable measures for 
the prevention of pollution, Section 21 states that any person who 
generates waste must store it in a container that is approved for that 
particular waste. Section 22 states that every municipality must provide 
containers for the collection of recyclable waste that is accessible to the 
public. Section 24 states that no person may collect waste from premises 
unless the person is a municipal employee or not prohibited from 
collecting that waste. Section 26 states that no person can dispose of 
waste in a manner that is likely to cause pollution of the environment or 
harm health and well-being. 
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4.7 DATA ON THE EXISTING LEGISLATION AND BY-LAWS 
Local municipalities are responsible for promulgating waste management 
by-laws and Integrated Waste Management Plans (IWMPs) as required of 
them in terms of Chapter 5 of the municipal systems Act (Van der Linde & 
Feris, 2010). This implies that Ba-Phalaborwa Local Municipality is 
responsible for all by-laws and IWMPs on electronic waste management in 
the municipality. 
It was revealed during the study that Ba-Phalaborwa Local Municipality 
does not have own by-laws to govern electronic waste management. It 
was confirmed that electronic waste is not mentioned in any of the Ba-
Phalaborwa Local Municipality by-laws on waste management. Section 10 
of Ba-Phalaborwa Local Municipality by-laws requires that the waste 
generators of the certain classes of hazardous waste submit an integrated 
waste management plan in order to operate or dispose the waste (Diktte, 
2009) but electronic waste is not on the list. Ba-Phalaborwa Local 
Municipality management is aware that electronic waste fall under 
hazardous waste however, they do not have by-laws that deal directly with 
the collection, transportation and disposal of electronic waste.  
There are two key national departments in the context of electronic waste 
management which are the Department of Environmental affairs and 
Department of Trade and Industry (ATE, 2012). Department of 
Environmental Affairs has led the recent development of National 
Environmental management Waste Bill while Department of Trade and 
Industry has commissioned a scoping to assess the economic potential of 
the recycling sector including electronic waste (DEA, 2010). However, 
electronic waste is a cross sectoral concern,  several other departments 
are likely to have keen interests in the development of an electronic waste 
management system in South Africa including, Department of Water 
Affairs, Department of Communication, Department of Science and 
Technology, Department of Health, Department of Labour, Department of 
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Mineral Resources, Department of Energy and National Treasury (DEA, 
2010). 
According to ATE (2012), there are several pieces of legislation and by-
laws which govern the disposal of waste according to their classification 
and hazardous and non-hazardous. However, there is no specific 
legislation which is specifically promulgated for electronic waste. South 
Africa currently does not have any dedicated legislation dealing with 
electronic waste hence, situation of e-waste legislation are examined from 
a different perspective, thereby confusing the problem (ATE, 2012). 
The constitution which contains a Bill of Rights is the supreme law of the 
country; it contains a clause on the environment which reads: 
Everyone has the right- 
a. To the environment which is not harmful to their health or wellbeing. 
(constitution, Chapter 2, Bill of Rights, 25) 
Referring to the Bill of Rights many municipalities are failing to comply with 
the constitution and are doing the complete opposite of what needs to be 
done to give everyone a right to a healthy environment. 
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CHAPTER 5: CONCLUSION AND RECOMMENDATIONS 
5.1 INTRODUCTION 
 
This chapter provides a summary of the findings and recommendations 
related to the research problem and objective of the study. 
Recommendations aiming at improving the electronic waste management 
in the municipality and suggested further research in electronic waste are 
also presented in this chapter. 
 
5.2 SUMMARY OF FINDINGS 
In summary, the main aim of this research was to evaluate the electronic 
waste management in Ba-Phalaborwa Local Municipality and to 
recommend some possible management strategies that can help minimise 
the flow of electronic waste from the point of generation to the disposal 
site. Data on electronic waste generation, data on level of community 
awareness, data on electronic waste processes, data on electronic waste 
recycling companies, data on existing management strategies and data on 
policies and by-laws were collected using questionnaires, interviews and 
observation and secondary data. 
Based on the information obtained from this study in Ba-Phalaborwa Local 
Municipality, lighting equipment, small household appliances and ICT 
equipment were found to be the most discarded electrical and electronic 
waste in the area. Consumer equipment, large household appliance and 
other household waste electrical and electronic equipment were least 
discarded in the study area. 
It was also found that most residents own a lot of electrical and electronic 
equipment in their households and it is expected that waste electrical and 
electronic amount will continue to increase in the study area as the 
equipment become obsolete. The level of awareness regarding electronic 
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waste was very low. Many residents in the study area are unaware of 
electronic waste and a low level of awareness in the study area usually 
translates to low levels of participation in reducing, reusing and also 
sorting waste for recycling and avoiding illegal dumping of waste. 
It was found that electronic waste is collected like any other general waste 
in the study area even though the municipality is aware of the toxicity of 
electronic waste. The electronic waste is not by any means separated by 
either the generators or the municipality but is collected by the municipal 
trucks and transported to the landfill site where some reclaimers collect 
whatever they deem to be essential and take them to the recycling 
companies for sale. 
The results also show that there is no formal relationship between the 
municipality and the electronic waste recycling companies to ensure 
recycling of the electronic waste that ends up in the landfill. The results 
indicated that the municipality does not have any existing management 
strategies or by-laws that deal with electronic waste in particular. It 
currently does not have strategies that can be used to eliminate the flow of 
electronic waste from residential areas to the landfill. 
5.3 CONCLUSION 
This chapter presented the results and discussed the electronic waste 
management in Ba-Phalaborwa Local Municipality in Limpopo Province. 
Data was analysed and the results revealed that different types of 
electronic waste are generated in Ba-Phalaborwa Local Municipality and 
more electronic waste is expected in the near future due to short lifespan 
of electrical and electronic equipment in the households. 
Level of community awareness on electronic waste in the study area is 
very low. This can indicate that residents are likely to continue mishandling 
electronic waste including illegal dumping and mixing recyclable with non-
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recyclable materials. Many residents are not aware of the danger 
electronic wastes impose on human health and the environment.  
The study concludes that despite the generation of electronic waste there 
are no specific management practices in Ba-Phalaborwa Local 
Municipality that deal specifically with electronic waste and that can 
eliminate the flow of electronic waste from residential area to the landfill. It 
was also found that there is no formal relationship between the 
municipality and the electronic waste recycling companies to minimize the 
electronic waste that end up in the landfill. 
5.4 RECOMMENDATIONS 
 
Based on the research results a number of recommendations are made 
which can lead to better electronic waste management in the Ba-
Phalaborwa Local Municipality and other developing municipalities in 
South Africa. 
5.3.1 Recommendations on the findings of this research 
 Collection 
Ba-Phalaborwa Local Municipality should have collection points where 
residents will be able to take their electronic waste. Residents should be 
able to drop off electronic waste at collection points other than putting it in 
the refuse bins. Special lockable containers can be placed at some of the 
collection points in the residential areas and logistical arrangements with 
recyclers and transporters can be made by the municipality to collect 
electronic waste for recycling (Kang & Schoenung, 2005). The collection of 
electronic waste from collection points can also make sorting easier. The 
municipality can use this free mechanism of collection points to reduce 
electronic waste that end in the landfill and to promote recycling. 
 Fluorescent light bulbs drop-off points  
Drop-off points for fluorescent lights bulbs can also be crucial in the study 
area since many fluorescent light bulbs are disposed of. This can help 
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eliminate the number of fluorescent light bulbs that go straight to the 
landfill and promote recycling of fluorescent light bulbs. In the study area, 
Pick ’n Pay is the only store that has a drop-off points for fluorescent light 
bulbs. It is recommended that many retailers can have drop-off points to 
increase recycling of fluorescent light bulbs to reduce disposal of 
fluorescent light bulbs with general waste into the landfill. 
 Transportation 
Hazardous waste collection trucks should be used for transporting 
electronic waste. The trucks should be lockable and airtight to avoid 
spillage, discharge of chemical substances and should be labelled 
hazardous waste same as in the case for medical waste trucks. These 
kinds of trucks are needed by Ba-Phalaborwa Local Municipality and other 
municipalities to help to improve the transportation system of electronic 
waste in residential areas.  
 Separation 
A positive attitude of the individual towards separation of electronic waste, 
collection points and recycling is crucial for electronic waste management 
in any community (Tanskanen, 2013). Ba-Phalaborwa Local Municipality 
can minimise the quantity of electronic waste entering the landfill site by 
having collection points for electronic waste that can lead to proper 
separation or sorting. 
 Disposal 
Ba-Phalaborwa Local Municipality can also reduce quantity of electronic 
waste entering the landfill site by prohibiting or banning electronic waste 
disposal with general waste in the landfill. This method can promote 
recycling of electronic waste and create some jobs for reclaimers. In 
Colorado, electronic waste was banned in July 2013 from entering the 
landfill (Smith et al., 2013). According to Colorado Department of Public 
Health and Environment, electronic waste should be kept out of landfills 
because of the hazardous nature and also be recycled to allow job 
creation (Smith et al., 2013).  
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 Recycling 
Recycling of electronic waste can benefit both Ba-Phalaborwa Local 
Municipality community and the environment. Electronic waste should be 
recycled as much as possible. Ba-Phalaborwa Local Municipality must 
encourage and promote electronic waste recycling to eliminate the flow of 
electronic waste from residential areas to the landfill. According to Venter 
(2013), Pikitup has developed a business relationship with two electronic 
waste recycling companies to ensure that the electronic waste in Gauteng 
is collected and properly dismantled at their recycling facilities. Importance 
of electronic waste recycling such as reducing the amount of electronic 
waste sent to the landfill can solve some of the electronic waste 
challenges in South Africa. Recycling helps extend the life and usefulness 
of something that has already served its initial purpose by producing 
something that is useable (EPA, 2013). 
 Community awareness 
A healthy environment can be enhanced by the municipality by creating 
community awareness and environmental education to teach everyone 
about electronic waste generation, separation at source, recycling and 
illegal dumping avoidance. The municipality can also promote a greener 
environment by funding projects that deal with electronic waste 
minimisation in general. It is recommended that all the residents in Ba-
Phalaborwa Local Municipality should be empowered through the 
provision of community awareness and environmental education on 
electronic waste to increase their levels of participation in waste 
separation at source. Residents can play an important role in the reduction 
of electronic waste that ends up in the landfill if they can be made aware of 
the danger electronic waste poses to the environment and their health. 
Educators in schools should also start engaging learners by developing 
teaching and learning programmes that will educate learners more about 
electronic waste from a younger age (Ndleve, 2008). 
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According to Kamara (2006), environmental education programmes 
should be strengthened not only in schools but also in community 
settlements using informal outreach methods and programmes either 
directly or indirectly through the state or indirectly through activities of 
NGO’s. Raising community awareness is currently the key to successful 
electronics waste management in South Africa as shown by Tanskanen 
(2013). Management and recycling of electronic waste study and 
prevailing electronic waste management services without community 
awareness may itself not succeed in eliminating electronic waste in the 
landfill (Kamara, 2006). 
 
 Formulation of by-laws 
According to Finlay and Liechti (2008), there should be specific legislation 
in South Africa that deals with electronic waste. Legislation and policies 
enforcing electronic waste management practices should be formulated so 
that municipalities can implement by-laws in order to eliminate the flow of 
electronic waste from residential areas to the landfill.  The current 
legislation and by-laws dealing with waste management require 
amendment (ATE, 2012) to also accommodate electronic waste. The 
Department of Environmental Affairs (DEA) needs to develop protocols 
that will deal specifically with electronic waste management processes in 
the municipalities (ATE, 2012). After formulation of legislation at the 
national level, South African municipalities including Ba-Phalaborwa Local 
Municipality should formulate by-laws that will deal specifically with the 
generation, collection, transportation, storage, treatment, disposal and 
recycling of electronic waste in residential, industrial, commercial, 
educational and health institutions. Municipalities should institute by-laws 
that will encourage individual households to play a role in avoiding 
electronic waste disposal with general waste. 
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5.3.2 Recommendation on further studies 
While conducting this research it was found that there are many 
opportunities for further research on various aspects of electronic waste 
management. Minimisation of electronic waste and other waste that goes 
to the landfill sites is a major point considered by NEMWA 59 of 2008. 
Further research on electronic waste management practices should 
encourage an integrated focus on the waste hierarchy. Health and safety 
impacts of electronic waste, a development of sustainable electronic waste 
management and formal recycling of electronic waste should be taken into 
consideration for further studies. 
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APPENDICES 
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APPENDIX 2: QUESTIONNAIRE 
 
AN EVALUATION OF ELECTRONIC WASTE MANAGEMENT IN BA-
PHALABORWA LOCAL MUNICIPALITY, LIMPOPO PROVINCE, SOUTH 
AFRICA. 
 
Questionnaire to be completed by Ba-Phalaborwa municipality residents 
only 
QUESTIONNAIRE REFERENCE NO 
     
 
A.GENERAL INFORMATION 
DATE OF INTERVIEW: .................................................................... 
 
B.PERSONAL INFORMATION 
1. Gender 
Male    female 
 
2. Age 
18 -25 26 -35 36 - 45 46 -55 >55 
 
3. How many people live in your household? 
1- 2 3 - 4 5 - 6 More than 6 
4. Home language 
English Xitsonga Sepedi Tshivenda   Other 
(specify...........................) 
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5. What is your highest level of education? 
No formal 
school 
primary 
school 
high school   Tertiary 
   
6. What is your employment status? 
Retired Full-time   Part-time   Unemployed Student 
 
7. Area of residence 
Namakgale Phalaborwa 
 
C.ELECTRICAL AND ELECTRONIC EQUIPMENTS 
1. What electrical and electronic devices do you have (Please underline as many 
items)? 
Refrigerator, freezer, washing machine, clothes dryer, dishwashing machine, 
electric stove, electric hot plate, electric heater, fans and air conditioner, vacuum 
cleaner, sewing and knitting machine, iron, toaster, fryer, coffee machine, 
haircutting, hair dryer, tooth brushing, printer, personal computer (CPU, mouse, 
screen, and keyboard included), laptop computer, notepad computer, printers, 
copying equipment, telephones, cordless telephone and cellular telephones, 
radio sets, TV sets, video cameras, video recorders, hi-fi recorders, audio 
amplifiers and musical instruments, drills, saws, toys such as electric trains or car 
racing sets, hand-held video game consoles, video games, computers for biking, 
diving and running 
Write what is not 
listed……………………………………………………………………… 
2. How many Information Communication Technology appliances do you own? 
Less than 1 1 - 4 5 - 9 10 – 14  15 - 19 More than 20 
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3. Do you use fluorescent light bulbs?  
Yes No Other (specify)………………………………… 
4. How many Fluorescent light bulbs do you have in your household? 
Less than 1 1 - 4 5 - 9 10 – 14  15 - 19 More than 20 
 
5. Which of the following electronic gadgets did you dispose in the last 24 
months? (Please underline as many items) 
Refrigerator, freezer, washing machine, clothes dryer, dishwashing machine, 
electric stove, electric hot plate, electric heater, fans and air conditioner, vacuum 
cleaner, sewing and knitting machine, iron, toaster, fryer, coffee machine, 
haircutting, hair dryer, tooth brushing, printer, personal computer (CPU, mouse, 
screen, and keyboard included), laptop computer, notepad computer, printers, 
copying equipment, telephones, cordless telephone and cellular telephones, 
radio sets, TV sets, video cameras, video recorders, hi-fi recorders, audio 
amplifiers and musical instruments, drills, saws, toys such as electric trains or car 
racing sets, hand-held video game consoles, video games, computers for biking, 
diving and running. 
Write what is not listed………………………………………………………… 
 
D.ELECTRONIC WASTE INFORMATION 
1. What do you understand by electronic waste (e-waste)?  
Anything that is discarded which has a power source or that need power to 
function. 
True False Not sure 
 
2. What do you do with your small unwanted / broken appliances? 
Discard Donate Resell  Repair Refurbish Replace 
 
3. What do you do with your large unwanted / broken appliances? 
Discard Donate Resell  Repair Refurbish Replace 
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4. What do you do with your unwanted Information Communication Technology 
devices? 
Discard Donate Resell  Repair Refurbish Replace 
 
5. What do you do with your unwanted / burnt out Fluorescent light bulb? 
Throw in the 
bin  
 
Cover with a plastic 
and throw in the bin 
Throw in the 
special bin 
Dump them with 
illegal waste 
 
6. Which appliances do you discard most? 
Small 
appliances  
Large 
appliances 
ICT 
equipment 
Lighting 
equipment 
Consumer 
equipment 
Others 
 
7. Which of the following terms do you understand best? 
Recycle Reuse Reduce Repair Rethink Replace 
 
Explain the meaning     
.................................................................................................................................
.................................................................................................................................
.................... 
8. Do you think e-waste is hazardous? 
Yes No Not sure 
 
Explain your answer 
.................................................................................................................................
... 
9. Do you think e-waste has an impact on the environment? 
Yes No Not sure 
 
Explain your answer 
................................................................................................................................. 
10. Do you think e-waste has an impact on human health? 
Yes No Not sure 
 
Explain your answer 
................................................................................................................................ 
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E. E-WASTE COLLECTION 
1. How do you store e-waste? 
General waste 
bin  
Special bin Store 
room 
Outside the bin Other (specify  ................) 
 
2. Who collect e-waste? 
Municipality Self disposal Other (specify .............................) 
 
3. Is your e-waste managed separately from the general waste? 
Yes No Sometimes 
 
4. How often does your municipality collect your e-waste? 
Once a week Twice a week one a month twice a month Other (specify ...........) 
 
NB: All information provided will be treated as strictly confidential 
Thank you for your participation! 
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APPENDIX 3: INTERVIEW QUESTIONS FOR MANAGERS 
 
AN EVALUATION OF ELECTRONIC WASTE MANAGEMENT IN BA-
PHALABORWA LOCAL MUNICIPALITY, LIMPOPO PROVINCE, SOUTH 
AFRICA. 
 
INTERVIEW QUESTIONS FOR MANAGERS 
(Environmental Health Division) 
 
A. GENERAL INFORMATION 
DESIGNATION: ................................................................................ 
LEVEL OF EDUCATION……………………………………………… 
YEARS OF EXPERIENCE ON WASTE……………………………. 
DATE OF INTERVIEW: .................................................................... 
 
B. E-WASTE QUESTIONS 
1. What do you consider to be e-waste? 
2. Do you have an e-waste management policy? 
3. What policies govern e-waste management in your municipality? 
4. What kind of e-waste is most generated in the area? 
5. How is e-waste collected? 
6. How often is e-waste collected? 
7. How is e-waste stored by the municipality and different stakeholders? 
8. How do you handle e-waste? 
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9. Do you have a lockable store room? 
10. How do you transport e-waste? 
11. How do you treat e-waste? 
12. Do you have formal e-waste recycler in your municipality? 
13.  Do you have informal e-waste recycler in your municipality? 
14. Do you have e-waste recycling activities licensed and monitored by 
municipality?  
15. What kind of challenges do you come across when dealing with e-waste? 
16. Do you have any budget for community awareness and staff training on 
waste management? 
17. What is the municipality position on the future outlook on e-waste 
management? 
 
 
All information provided will be treated as strictly confidential 
Thank you for your participation! 
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APPENDIX 4: INTERVIEW QUESTIONS FOR GENERAL WORKERS 
 
AN EVALUATION OF ELECTRONIC WASTE MANAGEMENT IN BA-
PHALABORWA MUNICIPALITY, LIMPOPO PROVINCE, SOUTH AFRICA 
 
 INTERVIEW QUESTIONS FOR GENERAL WORKERS 
(Environmental Health Division) 
 
Date of interview …………………………….. 
A.E-WASTE QUESTIONS 
1. What do you consider to be e-waste? 
2. Do you have any policy governing e-waste management in the municipality? 
3. What kind of e-waste is most generated in the municipality? 
4. How do you collect e-waste? 
5. How is e-waste stored by the municipality and different stakeholders? 
6. How do municipality transport e-waste? 
7. How is e-waste treated? 
8. Do you have formal e-waste recycler in your municipality? 
9.  Do you have informal e-waste recycler in your municipality? 
10. Are you offered training and workshops on waste management? 
 
All information provided will be treated as strictly confidential 
Thank you for your participation! 
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APPENDIX 5: CONSENT FORM 
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APPENDIX 6: LANDFILL SITE CHECKLIST 
 
AN EVALUATION OF ELECTRONIC WASTE MANAGEMENT IN BA-PHALABORWA LOCAL 
MUNICIPALITY, LIMPOPO PROVINCE, SOUTH AFRICA. 
 
Electronic Waste Management Checklist 
Researcher’s name: ………………………………………… 
Landfill name: ………………………………………………… 
Observation date: …………………………………………. 
In the collection site 
List YES NO Comments 
Are containers/bins labelled for recycling?    
Are containers/bins visible for public to see?    
Are there different containers/bins for 
different types of e-waste? 
   
Are there visible signs to show availability of 
containers/bins for e-waste? 
   
 
In the landfill site 
List YES NO Comments 
Is the landfill fenced?    
Does the landfill have lockable gate?    
Is the landfill fence damaged?    
Are there security guards or landfill operator?    
Are there waste reclaimers in the landfill?    
Do landfill workers separate waste?    
Do reclaimers separate waste?     
Do workers wear PPE?    
Do reclaimers wear PPE?    
Any noise in the landfill?    
Any unpleasant odour?    
Any dust in the landfill?    
Any sharp objects in the landfill?    
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Any health risk to workers and reclaimers?    
Any public access control?    
 
Comments on other activities observed in the study 
area…………………………………………….. 
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
………………………………………………………………………………………………………
……………………………………… 
 
 
 
 
 
